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CUTLER-HAMMER 


-UNITROL 
{ey — 


A New, and Better Answer 
for Builders of Machines 


Every manufacturer of motorized machines who is looking for manufacturing 
economies, simplified assembly operations, the sales power of streamlined 
appearance and increased customer satisfaction is invited to give thoughtful 
consideration to UNITROL. 

UNITROL is a new, better way of assembling Motor Control. UNITROL is 
a new and better way of installing Motor Control. UNITROL is a new and 
better way of connecting and wiring Motor Control. 

UNITROL is what electrical engineers have aimed at for more than 25 
years ...and is the exclusive product of Cutler-Hammer, Incorporated, 
pioneers in Motor Control Progress. 

The basic unit of UNITROL is the familiar Cutler-Hammer Motor Control 
Unit such as you may now be using in any of your machines. It is any standard, 
skeletonized form of Cutler- Hammer Motor Control. But it employs a new 
type of mounting frame, designed especially for “built-in” machine mounting. 

If you build Motor Control into your machines, the standard skeletonized 
Motor Control complete with its Unitrol mounting frame may be employed 
“asis”. It saves space...time...wiring difficulties...and costs. It eliminates many 
special machine cavities and provides a new Motor Control interchangeability. 

But if you build a machine requiring several control units per machine; 
then you are interested in the next step of UNITROL construction . . . This is 
a new, specially designed sectional housing, built to house Unitrol Motor 
Control Units of varying shapes, sizes and characteristics. Built to house 
them more compactly, more conveniently, more efficiently, more economically 
than anything you have ever dreamed of. 

There's so much to tell about the advantages of UNITROL, it would 
fill a book. In fact, it has filled a book called “UNITROL—the Next Step 
Forward in Motor Control” free to any interested business executive. And 
the premium placed on manufacturing economies, short-cuts and improve- 
ments today certainly warrants your sending for a copy now. Just say: 
“Send a copy of your UNITROL Book at once.” CUTLER-HAMMER, Inc., 
Pioneer Electrical Manufacturers, 1310 St. Paul Ave., Milwaukee, Wisconsin. 























Copyright 1941, Cutler-Hammer, Inc. 
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* As member of SIN- 
GLE Unitrol Section 





Any standard skele- UNITROL mounting Standard Starter 
ton C-H Starter. frame, showing mounted in place in 
door and starter UNITROL frame— Asm 
. * E Sections or 
mounting straps. Ready for use as ONTROL 
CENTER. 





BRUNING “75° PRINTER 


AND 154 
DEVELOPING MACHINE 


provide the 
oduction to 


These two machines will 
high efficiency print P* . 
. your print department to — s 
needs. One man can develop cos 
814 x 11 BW Prints per nome, “ 
two men can develop 2600 8Y2 x 
BW Prints per hour. 
Prints up to 42” Z width, any 
length, can be handle P 
The Bruning booklet, “New — 
On Prints,” fully descrt ibes a . 
Printer and the Model 15 rt 
oper, and gives information : = 
other Bruning printers and dev 
opers. Send for your COPpy- 


ba 


RUNING Sauce 1897 


S—SIMPLIFIES—AND PROTECTS A NATION’S DRAFTING 


Chicago + Los Angeles » Boston + Detroit « Houston » Newark + Kansas City + Milwaukee 
St. Louis * Pittsburgh * San Francisco « Seattle 


@ Prints in 45 seconds 

——— instead of 214 minutes! 
That’s why ove company is now 
making BW Prints, instead of blue 
prints! 

Today—when you need prints fast 
—you'll get them when you want 
them by changing to BW. High- 
speed BW equipment produces 
prints in two simple operations— 
exposure and development. 

The use of cut sheets permits 
volume production of prints 


cut to the exact size of your 


Name 


Address 


tracings—no lost time in trimming. 
Remember, too, that BW (black 
line) Prints are much easier to read 
and check than blue prints—a big 
advantage when work must go 
through in a hurry. Bruning repre- 
sentatives have helped many a plant 
speed up production all along the 
line with BW Prints. Perhaps their 
experience can aid you. Get in touch 

with one soon—and mail 

the coupon for our free, il- 


lustrated booklet explaining 
BW in detail. 


CHARLES BRUNING CO., Inc. 1126-207 
New York: 100 Reade St. « Chicago: 445 Plymouth Court 
Los Angeles: 919 South Maple Avenue 

Please send me free literature on the Bruning Black and 
White Direct Printing Process. 


Company 


City 














XPERIMENTS on producing aluminum-nickel- 
iron “alloys” from powder metals have 
brought enthusiastic comments from P. R. Kal- 
ischer of Westinghouse. It is often necessary or 
desirable to include one or more components that 
tend to form stable oxides, these metals includ- 
ing manganese, magnesium, silicon, aluminum and 
others. Sintered compacts of powder metals are 
not truly alloys, of course, since they are not en- 
tirely homogeneous, the components retaining in- 
dividual characteristics. But often this fact is an 
asset, and is one of the peculiar qualities of pow- 
der metal parts. To provide absolute homogeneity 
the surface films of oxide on the particles would 
have to be reduced, and usually this is almost im- 


possible. 
S 


ORRONIZING, an eiectrolytic method of plat- 

ing, is being boosted as a substitute and 
method for conserving vital metals needed by the 
defense program. In the process the base metal 
is electroplated in succession with two very thin 
coatings of protective metals, and it is this thin- 
ness that results in savings. It is claimed, for in- 
stance, that a galvanized sheet, to withstand iden- 
tical tests, would require a coating of zinc approx- 
imately ten times that of a corronized sheet. 


« 


HEN it comes to smart promotion, the weld- 

ing industry deserves commendation. Com- 
petitions like the Lincoln awards have long ad- 
vanced the cause of welding. Now Summerill Tub- 
ing Co., through the American Welding society, is 
offering cash prizes for papers discussing how 
welding has been applied to aircraft steels, in- 
cluding tubing and other parts for tubular assem- 
blies. Awards will be made during the society’s 
annual meeting next October, and include one for 
$300, another $200, and additional ones of $100. 


o 


UNDAMENTAL purpose of a new system for 

rustproofing metal during production is to pro- 
vide a passive, resistant iron phosphate surface 
over which finish coats may be applied cheaply. 
An inhibitor wash is applied first, cleaning and 
conditioning in a single operation, and a dip bath 
follows to give a heavier iron phosphate base. A 
microscopic thickness of the metal itself is said 





to be converted to iron phosphate. The dip bath 
builds up a thicker deposit. 


° 


EW uses for infrared rays, including those for 

finishing as discussed in M.D. for February, 
are multiplying rapidly. Among the more unusual 
is a method developed for heating bearing cones 
preparatory to assembling them on shafts where 
a tight press fit is required. Three trays about 
four inches square are used, the middle one being 
glass, with about 12 inches between each. Top 
and bottom trays both carry seven 250-watt infra- 
red bulbs with gold-plated reflectors. Bearing 
cones are left in cardboard packing boxes, and 
after about 20 minutes, become heated to a maxi- 
mum of 155 degrees Fahr. The infrared rays pene- 
trates the boxes, heat the steel, but leave the 
cardboard relatively cold. It is then unnecessary 
to wash off the protective coating on the bearings. 


¢ 


REMENDOUS increase in use of nickel is re- 

flected in the fact that although supplies 
available for the U. S. market are at record 
heights, immediate calls by nickel consuming in- 
dustries greatly exceed the supply now being pro- 
vided. It is pointed out, however, that this de- 
mand is only apparent. Precautionary advance 
buying has tied up a good deal and many orders 
are for uses not immediately essential. 


o 


AS DURING the World war period, conserva- 
tion of manganese is a necessity and a recent 
OPM report suggested use of spiegeleisen instead 
of ferromanganese as the most important method. 
Main conservation naturally must take place dur- 
ing actual steelmaking or reduction of ores, but 
designers can help by specifying alloy steels with 
less manganese content. 


¢ 


NOTHER step which may expand this coun- 
try’s useful metal supply is the recent an- 
nouncement of a furnace for direct reduction of 
low grade iron ores to nodular iron. Many ranges 
having an iron content from 30 to 56 per cent iron 
and from 8 to 20 per cent silica may be reopened. 
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By H. T. Pentecost 


General Electric Co. 


LTHOUGH many improvements have been 
A made in design department equipment, no 

universally ideal drawing medium has been 
found upon which an engineer can register his 
thoughts with the first pencil within reach and from 
Which satisfactory prints can be made indefinitely. 
However, proper selection of engineering depart- 
ment materials and equipment such as discussed 
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MACHINE 


DESIGN DEPARTMENT MATERIEL 


Part I—Supplies 


in this and subsequent articles make it. economical- 
ly possible to produce nearly all drawings with pen- 
cil and paper where only a few years ago expensive 
ink tracings were required. 

Next to the great savings in designers’ time and 
expense, intelligent use of the pencil and paper tech- 
nique allows substantial economy in drafting mate- 
rial, first and most striking being the substitution 
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Fig. 1—This ‘‘mechanical draftsman’’ permits exact 
duplication of drawing technique as a test of papers 


of relatively inexpensive pencil papers for ink trac- 
ing cloths. These materials fall into four broad 
classifications, each particularly adapted to one or 
more drafting or reproducing requirements. 

First are the comparatively inexpensive papers of 
moderate durability and transparency. These are 
suitable only for temporary drawings such as lay- 
outs and sketches from which few if any prints will 
be made, or from which photo-reproduced originals 
are immediately desired. Cost and reasonably good 
transparency together with sufficient strength and 
suitable surface to allow satisfactory pencil deposit 
and erasures are first considerations for this class. 

The second group contains those papers of 100 
per cent rag content. Their outstanding character- 
istics are strength and wear resistance to withstand 
the rigors of handling, filing and alteration, with 
sufficient transparency to permit printing with pres- 
ent-day equipment. Surfaces of this group of papers 
are better than those of the previous group and are 
expected to take either ink or pencil. These papers 
are especially suited for printed form drawings and, 
because of their longer usable life, are often pre- 
ferred for the majority of pencil work. 

In group three are included most of the so called 
“treated” papers or: those which have been given 
special impregnating treatments to increase their 
transparency, improve their moisture resistance and 
color, or to impart any other quality considered es- 
sential or beneficial. Except for good transparency 
no other single characteristic seems to be predomi- 
nant since many papers with many different treat- 
ments are found here. 





Papers in this class are proving worthwhile for 
special applications and have so nearly approached 
the ideal of certain users that they have been g. 
lected as their standard drafting medium in spite 
of some objectionable features. Some “treated” pa. 
pers show exceptional anticreep and shrink prop- 
erties and are being successfully used for extremely 
accurate templet work. Most of them take ink anq 
pencil well and erase easily, but many have a ten. 
dency to discolor and embrittle with age, to bleeq 
their treating compounds to other drawings in file, 
and to show opaque marks when wrinkled. 

In the fourth group may be placed the pencil 


F' RST of a series of articles on engineering 

department equipment, this contribution 
deals with essential considerations in the 
proper selection of drawing papers, pencils 
and erasers. Subsequent articles will treat 
such other materiel as drawing boards and 
tables, drafting machines and instruments, 

blueprinting equipment, etc. 


cloths. Because of their original cost their use for 
pencil drawings to replace ink cloth tracings gen- 
erally results in little material savings, but does, of 
course, often save the appreciable expense of trac- 
ing after drawing. The advantage of pencil cloths 
lies in their strength and durability, therefore they 
are used mostly for the larger drawings. Reproduc- 
tion characteristics are similar to treated papers. 
Since no single material has yet been found which 
possesses all of the desired characteristics for all 
pencil drawings it may be well first to select, from 
the general classes listed above, those which will 
be necessary to fulfill the engineering demands of 
a particular enterprise. During this selection it will 
be noted that the order of importance of each char- 





Specification 


Approximate Cost 
(36” x 50 yd roll) 


General Purposes 


Characteristics 
in order of 
importance 


TABLE I 


Characteristics of Pencil and Tracing Papers and Cloths 


Class I 
Less than 100% rag 


$2.50 or less 


Temporary drawings 
layouts, sketches, and 
photo-reproductions 


Density ,and ease of 
pencil deposit without 
smudge 

Ease and perfection of 
pencil erasure 

Cost 

Transparency 

Printing range 

Strength and wear 
resistance 

Ink deposit 

Ink erasure 

Aging 


Class II 
100% rag 


Over $2.50 


Permanent drawings 
printed forms 
cut sheets 


Strength and wear 
resistance 

Aging 

Density and ease of 
pencil deposit 
without smudge 

Ease and perfection 
of pencil erasure 

Printing range 

Cost 

Transparency 

Ease of ink deposit 

Ease of ink erasure 

Anti-creep and shrink 


Class ITI 


Special Treated Papers 


Over $5.00 


Special drawings 
moisture-proof 
drawings 
shrink-proof layouts 
templates 


Bleeding 

Aging and color change 

Moisture resist2ice 

Anti-creep and shrink 

Transparency 

Strength and wear 
resistance 

Density and ease of 
pencil deposit 
without smudge 

Ease and perfection 
of pencil erasure 

Printing range 

Ease of ink deposit 

Ease of ink erasure 

Cost 


Class IV 
Pencil Cloths 


Over $15.00 


Permanent drawings 
large sizes 


Strength and wear re- 
— , d ease of 

Density an a 
pencil deposit without 
smudge 

Ease and perfection of 
pencil erasure 

Printing range 

Cost 
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acteristic will differ between classes in much the 
same manner as shown in TABLE I. That is, when 
many drawings are made from which only a few 
prints are required (and those soon after the draw- 
ing is completed), strength and wear resistance and 
even transparency will follow in importance such 
items as ease of pencil deposit, erasures and cost. 
However, if a considerable number of drawings is 


TABLE II 


Comparative Density of Pencil Lines 


Pen- Wood (W) Photometer Reading* 
cil or for Pencil Hardness 
No. Auto-Lead (L) HB F H 2H 3H 4H 5H 


70 80 100 130 150 165 
70 85 105 130 155 165 
65 85 110 135 150 160 
70 90 120 135 150 165 
‘. 75 100 140 160 ... ... 
30 40 60 80 110 130 
45 40 45 6 70 80 ... 
35 45 50 8 90 120 
50 55 60 70 100 165 190 
.. 55 60 75 100 160 ... 
40 65 7 80 110 150 
45 60 70 80 8 130 ... 
.. 60 75 85 90 120 
40 65 70 115 120 140 
.. 65 65 100 110 120 
. S&S & 80 ... 
50 60 85 


COWMWDAIANOUC BS & cwwnrnwore 


150 


Merererererarsrerarars 


*The average transparency of the test paper is 400. 


made for which a number of prints will be needed 
at periodic intervals, between which the drawings 
will be actively filed, the order of importance will 
be as shown under Class 2 or 4. The sequence found 
under Class 3 will depend largely on the special cir- 
cumstances under which these drawings will be used. 

After their listing, the assignment of adequate 
values to many of these characteristics can be made 
with little or no special equipment and often exact 
values can be obtained from the supplier. These 
items include strength, color, cost, weight, rag con- 
tent, etc. On the other hand the measurement of 
such items as ease of pencil deposit and erasures, 
transparency, creep resistance, smudging, etc., are 
more difficult and generally have been left to the 
judgment of one or more qualified draftsmen. 

Since his opinions are chiefly based on the man- 
ual operations involved in making drawings on sam- 
ple materials, even the most experienced draftsman 
working under the most uniform conditions can de- 
scribe his results only in very general terms. For 
the purpose of reducing this human element the au- 
thor has developed the simple and inexpensive ‘“me- 
chanical draftsman” shown in Fig. 1 which has 
proved useful in preparing sample papers and cloths 
for further study as well as making possible an ac- 
Curate test of drawing pencils and leads. 

Sample drawings made in this manner, or prints 
made from these samples, can be compared visually 
for such items as pencil deposit, opacity of drawn 
line, quality of erasures, etc. Fairly exact numerical 
values for these as well as such items as transpar- 
ency of papers and cloths can be obtained on the 
photometer shown in Fig. 2. 

For determining the quality of drawing pencils, 
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a paper showing the least variation in transparency 
between a number of areas was selected on which 
all sample lines were drawn. These lines were made 
with various makes and grades of both foreign and 
domestic pencils as well as with automatic drawing 
pencil leads. Opacity of their lines was measured 
and tabulated as in Fig. 4 to form a basis on which 
to judge deposit and the uniformity of hardness 
grading. This last should be considered second only 
to quality consistency. 

Many companies have found that domestic pen- 
cils are generally softer for equivalent grade hard- 
nesses than, foreign brands. For this reason, and 
in the interest of good pencil drawings and repro- 
ductions, draftsmen are often encouraged to use 
domestic lead at least one grade harder than the 
equivalent foreign grade. Photometer tests partly 
justify this contention, particularly in the grades 
from HB to 3H. 

Holding the pencil in a position similar to that 
most commonly used in drawing, the point can be 
pressed against the surface of a spring balance which 
will indicate the pressure exerted when the point 
breaks or crumbles. A comparison of results will 
identify both the weakest and strongest leads. Lead 
centering, graining and strength of wood, ease of 
sharpening by hand or with a pencil sharpener are 
other items pertaining specially to wooden drawing 
pencils which, other characteristics being equal, may 
determine the final choice. 

The equipment shown in Figs. 2 and 3 also can 
be used to advantage in determining certain eraser 
qualities. Their ability to remove ink and pencil 
lines from various materials can thus be measured, 
while any tendency to smudge or crumble excessively 
can be visually noted. 


Fig. 2—Use of a photometer similar to that illustrated 
facilitates testing of drawing papers for line opacity and 
quality of erasures 
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a . : curre 
neumatic pilot céntrol, employ- Thus 


ing tRe principle of the player piano, 
operates \cutting tools fn the Sellers’ 
wheel tres lathe shown at left. Feed 
and lead oKthe tgetS are controlled by 


~~ 


ll 


the horizontal and vertical positions of a 
series of punched holes in a paper strip. 
As the paper passes through the pilot 
unit, puffs of air actuate a booster unit 
which in turn operates each of the tools 
on the lathe. 

In the illustration, the pilot is shown in 
the right foreground, with the two operat- 
ing units to the left. The punched strip 
is made in another machine by tracing 
the contour of a drawing and punching 
the corresponding holes as_ required. 
Once a roll is made, duplicate production 
is automatically effected. 
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Plastic disks interspaced on their edges provide the solution to a con- 

veyor problem in the felting machine designed by the Boesch Manufactur- 
ing Co. and illustrated below. Problems of felt damaged from oil or rust and of 
lubrication of the conveyor were solved through the utilization of the plastic disks. 
In process, the felt is wet. Water, therefore, is not harmful to the product and, 
in addition, is an ideal lubricant for plastics. For necessary strength the disks 
are molded with chopped duck filler. 
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utilizing the series circuit DRIVEN 
at right, provides high torque MACHINE 
characteristics and continuously 
variable speed range ratios to 
10:1. For short time operations 
this range has been extended to 
20:1. The circuit illustrated, de- 
veloped by Westinghouse en- 


































gineers, is simplified over previous arrangements runs at its maximum speed. As the resistance is 
in that an exciter circuit is obviated. decreased, the generator field is weakened and the 
Three units form the circuit—a motor generator generator voltage drops, causing the motor speed to 

set, a series motor and a low resistance field rheo- decrease proportionally. 
stat. Principle of operation is shown by the follow- Any tendency for a load to cause a speed change 
ing: When the rheostat has maximum resistance, is met by a corresponding change in the field current 
current through the generator field is a maximum. because the fields of the motor and generator are 

y- Thus the generator voltage is maximum and the motor in series, thus tending to maintain a constant speed. 

0, 

: 

a , , am 

" agnetic properties 2 

f of a material are 

' utilized in the thickness 


gage illustrated at right to 
measure thickness or de- 
termine a center of area. 
Developed by the General 
Electric Co., the gage 
measures the total flux over 
a fixed area of sheet material 
so that when the magnetic 
properties of a material are 
known, its thickness is 
measurable by the total flux 
through it. 

Concentric pole structures 
confine the flux path to a 
known width. Entering the 
sheet through a central pole, 
the flux flows radially through the sheet to the 
outer pole which, together with a top yoke, 
completes the flux path. An alnico per- 
manent magnet ring is in series with the 
yoke and is large enough to produce mag- 
netic saturation. An alternating flux supplied 
‘wh by a transformer in the central pole becomes 
, a function of the magnitude of the steady 
flux supplied by the permanent magnet 
and, therefore, is proportional to the thick- 
ness of the sheet. 
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Fig. 14—Photoelastic picture 

of end of centrally loaded 

column. Enlarged 3.9 dia- 
meters, H=86 





By R. E. Orton 


Chief Engineer 
Acme Steel Co., Chicago 





O MEET the stress requirements at the bound- 

ary of a beam under uniform bending, Equation 

35, (Part II), the moment must be applied to the 
ends of the beam exactly as shown in Fig. 11. More- 
over, the loading must be applied in such a man- 
ner as not to interfere in any way with the distortion 
of the end. If any departure from these conditions 
occur the solution will not be exact. 

Similarly for the cantilever beam, Equations 38 
and 39 the load P must be distributed over the end 
face exactly as shown in the shear diagram at the 
right in Fig. 13, (also Part II). Loading at the right 
end must balance the stresses at that end. The re- 
straint at the right hand end must permit of the dis- 
tortion which follows from this stress system. 

Such requirements will rarely, if ever, be met in 
practice. It is apparent that something further than 
the theoretical development is required in order to 
solve a practical problem. This bridge between the 
theoretical loading and the actual is supplied by the 
“Principle of Saint-Venant.” Some discussion of this 
important conclusion was given in a discussion on 
photoelasticity! and there it was rather loosely de- 
fined. For the purposes of advanced analysis the 
following more rigorous definition is required. 

“Tf the forces acting on a small portion of the sur- 


1 MACHINE DESIGN, April, 1940, Page 40. 








Fig. 15— Compres- 
sive stress along the 
centerline of a col- 
umn in terms of 
the average 
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Applying Theory of E 


face of an elastic body are replaced by a second 
system statically equivalent to the first and acting 
also on a small area, the stresses adjacent to the 
loads may be radically changed; but this change in 
the stress value decreases rapidly as the distance 
from the loaded area increases. At distances large 
compared with the extent of the area over which the 
change in load is made, the stresses will remain sub- 
stantially unaltered.” 


Equivalent Systems Require Scrutiny 


A “statically equivalent” system is one where the 
summation of the moments about any point, and the 
summation of the forces in any direction, are the 
same as for the replaced system. 


It must be recognized that this statement is an 
observation of behavior generalized from the exam- 
ination of many particular cases, and is not admissi- 
ble of a general proof. Its truth is tacitly assumed 
in elemental analysis. In the succeeding section this 
assumption will be investigated for a number of fre- 
quently used cases. In later articles it will be con- 
sidered in many solutions of advanced analysis. 


Since this essential statement must be accepted 
simply because it works, it must be judiciously used. 
Every application should be scrutinized to determine 
its justification. The distances from the loads at 
which the theoretical stress system will apply depends 
upon the accuracy desired, and no exact rule can be 
made. The cases that will be cited must serve to build 
up the reader’s judgment. 


This article will also serve to outline the limits of 
applicability of elemental analysis as applied to 
straight members. Before proceeding to this discus- 
sion some general stress relations necessary to the 
development will be presented. 

From Mohr’s diagram (Fig. 2, Part I), the following 
expressions for the principal stresses are derived 


Fig. 16—Stress dis- 
tribution over cross 
sections near the 
top of the column 
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Fig. 20—Isoclinic picture of 

column in Fig. 14. Polarizer 

is set vertical. Enlarged 
3.9 diameters 





lity in Practical Design 


Part III 











S,+8,=Sz2+S8y, ee ee ere eee ee (40) 
=: - | 8.—S8. \2 t 
s §,—8,=2q{(‘ 2 ) + (wey)? eee Pe ee ee (41) 
“b= Thickness 
first adding the above and then subtracting 
Fig. 17—General case of bending under a uniform 1 i... 
load distributed over entire length S,= 2 (Sz2+S8y) + v(é > )+ ee (42) 
1 \7Se— Sv)" 
i= (S.+8y) —y( Tt) + (oe? iene (43) 
and again from the figure directly 
QWvry 
i re a Oe waane ea aate eeaiem ers 44 
tan 2a= (S:—Sp) (44) 


b=Thickness 


Rankines formulae for “combined normal stress 
and shear,” given in the usual work on Strength of 


Fig. 18—General case of bending under a partially Materials will be recognized as the special case of 
distributed uniform load Equations 42 and 43 where 8, = 0, 





8,=+-8 LS epitome ¢ ieee 
aaa 2 rt y 4 « (Vay ’ - 





1 é aw 
S,= 9-S8s—y G-8e'+ (vey)? 5 8y=0 


In photoelastic analysis, the principal stress dif- 


So ee, poe 
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Loading Diagram 


| 307 Ibs 
16.8 lbs 
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Shear Diagram 






































Fig. 19—Loading of model for photoelastic picture Fig. 21—Photoelastic picture of beam in Fig. 20. 
as illustrated in Fig. 21 Enlarged 5 diameters, H=86.6 





MACHINE DesigNn—April, 1941 37 














Fig. 22—Simple beam with uniformly distributed load 


ference, 8,—S,, noted as Q, is measured. From Equa- 
tion 41 then, the following general expression for 
the fringe order n in terms of stress is derived 


bb "agen ; 
=F is,-8) = sr ¥ (Se— Sy)? + (vey)? (45) 


n= 
where H is the calibration value of the material?. 


Analysis of Straight Members 


The greater portion of elemental analysis for plane 
stress may be considered as built up on three basic 
stress systems: 


1. Direct stress distribution. 

2. Bending stress distribution. 

3. Shear stress distribution. 
The usual problem is solved using these systems alone 
or in combination. 

For other than straight members these distributions 
are generally in error, the extent of the error depend- 
ing upon the curvature or other alteration in the 
shape. The distribution in such shapes will be ex- 
amined in later articles. The purpose of this section 
is to examine, by elastic theory, these basic systems 
as applied to straight members. 

Typical of system 1 is a column centrally loaded 
with a concentrated load P. Elementary theory as- 
sumes that the stress is uniformly distributed, and 
is given by P/A where A is the cross section area. 





2 MACHINE DESIGN, May, 1940, Equation 19. 
’“Theory of Elasticity,’’ McGraw-Hill, Pages 49 to 51. 
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Fig. 23—Additions to elemental stress system to 
obtain true stress. General bending under uniform 
load is shown in Figs. 18 and 22 
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This assumption is admittedly correct at Sufficient 
distances away from the load. The question is how 
far away, and what is the distribution close to the 
load? 

It should be recognized that a concentrated load 
is only a theoretical consideration. Practically no 
load is concentrated but is distributed over some area, 
although this area may be very small. By means of 
the contact stress equations of Hertz, to be developed 
in a later article, this loaded area may be determined 
for any given method of applying the load, and the 
load distribution over this area found. From this it 
may be seen that the distribution problem of the 
stress in this column may be divided into three 
regions. The first region, immediately adjacent to 
the application of the load, where the Hertz equations 
permit the determination of the actual load distribu- 
tion, and from this the stress in the immediate 
vicinity of the load. The third region which assumes 
a uniform distribution of the stress; and the second 
which serves as the bridge between the first and the 
third and which is here presented. 


Considerable mathematical investigation of this 





Fig. 24—-Stress correction for top surface of uniform- 
ly loaded simple beam in Fig. 22 


problem is reported by Timoshenko’. This analysis is 
based on using a finite number of terms of an infinite 
trigonometric series (Fourier series), and by another 
approximation in regard to the stress perpendicular to 
the column axis. Because of the considerable amount 
of work involved in this investigation, it will not be 
presented here. Instead the distribution will be 
studied photoelastically. 

Fig. 14 is a photograph of the fringe pattern of the 
upper portion of the column. Fig. 20 is an isoclinic 
pattern (obtained with plane polarized light) of this 
same column loaded as before. Analyzer is set veI- 
tically. 

If elemental theory is correct, the principal direc- 
tions will be parallel and perpendicular to the center 
line of the column. Therefore v,, — 0. The principal 
stress perpendicular to the center line will also be 
zero leaving only the vertical normal stress. This 
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will resuit in a uniform fringe value throughout the 
member. Fig. 14 shows the fringe value constant 
over the cross section at a little more than the width 
of the column below the top. The level is 4 in this 
case. In Fig. 20 the load was increased half an order 
giving a light band in place of the dark in Fig. 14. 
This was done in order that the isoclinics would not 
be blanketed by the fringe pattern. Note that the 
picture is entirely black at the width of the column 
below the top. From this we may conclude that, for 
a column centrally loaded with a concentrated load, 
elemental theory is substantially correct at a distance 


W=21.25 lbs 
q=421bs4q.in T 
, Eres 
+ a” u“ ” “ \ 
~73 ——— 1.0) —-+=.80 --+=— 1.50 “~~ 
1845ibs |__ fee __|/2Blbs 


Loading Diagram 


Shear Diagram 
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Fig. 25—Loading of model for photoelastic picture 
illustrated in Fig. 26 


away from the load equal to the width of the column. 


Also in Pig. 20 is shown the principal directions 
vertical and horizontal along the centerline of the 
column to the loaded face. As will be brought out in 
a later article, we may conclude that the horizontal 
direct stress is zero close to the upper face and differs 
by little, if any, from zero along the entire center 
line. Also v,, must be equal to zero along the entire 
center line. On this basis the fringe value along the 
center line of the column will determine the direct 
stress. With this information and the photoelastic 
picture, Fig. 15 is constructed to indicate this center 
line stress. As shown, at the width of the column 


Fig. 26—Photoelastic pic- 

ture of beam in Fig. 25. 

Enlarged 5 diameters, 
H=86.6 
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Fig. 27—Eccentrically loaded column 


below the top, the stress is about 10 per cent greater 
at the center than the average, and at % the width, 
about 75 per cent greater. At % the width it is 3 
times the average and the increase is rapid above this 
point. 


Bending Under Uniform Load 


Because of its interest at this place, Fig. 16 is also 
presented. This figure gives a qualitative picture of 
the stress distribution across the face of the column 
in this intermediate region. A discussion of the devel- 
opment belongs with the later article previously men- 
tioned. 

System 2 is the general case of bending of straight 
members under transverse loads and system 3 the 
“vertical” shear stress, v,,, distribution. These may 
be developed from the stress function 


G=AYyt+Byt+Cary t+ Day’ + Exyt Fy’yt G2’ 
Substitution of this in the compatibility relation of 


Equation 34 shows that it will be satisfied provided 
that 


Substitution of ¢, in Equation 33 gives for the 
stresses connected with this function 


oh 
So= jy" = WAY’ + 6By+6C.ry+ 6D." 
a6, 
Sy= $f =2D.y' + 2F.y +26, 
0, 
Vry=— — onoy = (3C.y° + 6D xy + E,+2F x) 


The general case of bending under a uniform load 
is illustrated in Fig. 17. It consists of a beam of 
rectangular section with parallel boundaries. A uni- 
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formly distributed load of W pounds applied along 
the upper boundary produces a pressure of g pounds 
per square inch, where q = W/bl. The external mo- 
ment M, applied to the left end is balanced by the 
horizontal normal stresses 8S, at that end, the sum- 
mation of the moment of which must therefore equal 
M,. The horizontal summation of 8, must also equal 
zero. Similarly the external total shear V, must be 
balanced by the summation of the shear stresses on 
that face. The loads on the right hand end may not 
be arbitrarily assumed but must balance all the other 
loads. By summation of the external moments and 
forces then 


1 
Mi=M,+V1—-5-Wl PUektdedekeeedvekwene neal (48) 


The stresses on this end must balance these loads. 


The above boundary conditions may be stated 
mathematically as follows, 


A. When y=-+c; Sy= —q; vzy=0 


B. When y=—c; Sy=—0; vay=0 
c 
C. When x=0; fsebay=0 
«f 


c 
S:ybdy= — M, 


4 


io) 


Vaybdy =-Y), 


4 


Cc 
D. When | oz: S:bdy=0 


4 





+c 
Sc:ybdy= — Mi 
—Cc 


+¢ 
if vavay= —Vi 
-Cc 


Substitution of the values of S,, S,, and v,, in the 
above, together with Equations 46, 47 and 48 will 
determine the constants. Substitution of these values 
of the constants, in the stress equations gives 


Ss 


i 
Sz:= ~ 7h (m. +V.2— 5bqe" ) — (v. -=) y,; (49) 


8y=—-F [24 3—9.)y, |... eee (50) 
Vey= — 2s Paw) ae (1-», :’) I acai ee ee (51) 


Now if M, is the moment and V, the shear on any 
| section 


Mz=M,+V.4— baa 


Va=—V,—bdgx 
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Substituting in Equation 49, 50, and 51 


6Mcy, 
S:=— “ha ei ed gl | rn, (52) 
RF 2 
Sy=—--4 ise ). abs cabin ee abaiande ian (53) 
3V x 
Vey= — 2bd SPD cui evens see scewea eee (54) 


Fig. 17 may now be considered as a portion of a 
beam as shown in Fig. 18 where M,, V,, M,, and V, 
are produced by the adjoining portions. While the 
stresses on the two sections at the junctions may not 
even approximate the system of Equations 49, 50 and 
51, the resultant moment and shear will be equal to 
M,, etc. Therefore the true stress distribution is 
“statically equivalent’”’ to the above. By Saint-Ven- 
ant’s principle, then Equations 52, 53 and 54 will 
approximate the true distribution at sections away 
from these load end sections. Critical sections will 
occur, however, wherever there is a discontinuity of 
load, or the beam ends are reached. 

Before discussing the significance of these general 
equations several special cases derived from them 
will be considered. The stress distribution under a 
free boundary is obtained by substituting q — 0, 


6M cy, M: 
a = ls ee (55) 
S,=0 Sis re SRE A ee OWES CSC OO OSE CS Oe eae (56) 

3V Ve p 
Vry=— sbd- (1-9) =— a (C—9) ....- 000 (57) 


The last expressions for S, and v,, are obtained by 
substituting J — bd*/12. These expressions are in 
exact accord with elemental theory, 8, having a linear 
distribution and v,, a parabolic. The normal stress 
is zero at the center and a maximum at the top and 
bottom surface where it equals =M,c/I, the shear 
stress is zero at the top and bottom and a maximum 
at the center where it equals —3V,/2bd, (50 per cent 
more than the average). From this it is apparent 
that elemental theory is exact at all sections of a 
beam sufficiently removed from any load. 

Substituting these stress relations in Equation 45 
gives for the photoelastic fringe value 








6 2 2 iy 2 2 2 
‘= nae \ Meus + 4 AT 6 Co hs re (58) 





Fig. 21 is a photoelastic picture of portion of the 
beam shown in the loading diagram of Fig. 19. This 


photograph together with Equation 58 will be dis- _ 
cussed as an illustration of Saint-Venant’s principle. 3 
At the center line y, = 0 which gives for the fringe * 
value 
3V< 


n= Fa = .0895 Vz=1.5 between the loads 


The band along the center line is a double fringe 


(Continued on Page 78) 
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Cleanlining Pays 


Big Dividends 


can be effected by relatively simple changes in styling 

and arrangement. Two excellent examples in bakery 
machinery are furnished by the new proofer and rounder 
designed by Union Machinery Co. The “before-and-after” 
photographs shown on this page illustrate the extent to 
which redesign improves appearance. Proofer views are at 
the top, with the old and new rounders at the left. 

Reference to the new proofer shows how the motor 
drive and variable speed unit have been removed from 
the upper front panel and placed out of the way on the 
base of machine. Auxiliary drive sprockets and chains for 
the sifters and conveyor, which previously required un- 
sightly, protruding guards, also have been moved into the 
base. Compactness thus has been gained, along with vastly 
improved appearance and cleanliness. Yet mechanisms are 
still readily accessible. 


[ NREQUENTLY remarkable improvements in machines 


Finish Accentuates Smooth Contours 


Wherever possible, all plane surfaces of the welded 
steel frame have been rounded. Surfaces are spray coated 
with durable white enamel, excellent for bakery machinery. 
Strips of chromium on large enameled surfaces are deco- 
rative and accentuate the angular simplicity... The upper 
front panel, for instance, would present a displeasing blank 
area except for the three chromium strips. 

Similar principles were employed in the “cleanlining” 
the dough rounder, with an interesting variation. Decora- 
tive ribs are cast in the front of the base and the motor 
housing, and are trimmed with chromium paint. Motor 
louvres have the same treatment. 

















Designing Powdered 1 ] 


By Richard P. Seelig and 
Eric C. Gordon 


Powder Metallurgy Inc. 


ACHINE parts of sintered pow- 
dered metals afford, in addition 
to the advantage of being ca- 

pable of production to finished dimen- 
sions, a whole new set of controllable 
combinations of physical properties. 
However, only the surface has been 
scratched in exploring the possibilities 
of this new technique, primarily be- 
cause the rules for applying it consist 
principally of exceptions. Thus, what 
may be true concerning a part of one 
material may not be true if another is 
used, because of factors such as differ- 
ences in flow of powders or in com- 
pressibility of materials. Moreover, an 
economical part in one material may be 
costly in another. For instance, the 
saving in a shape made by powder met- 
allurgy from an age-hardening alumin- 
um alloy might be completely eliminat- 
ed if the part were made of a free-ma- 
chining material. 

This article is intended to indicate to 
the machine designer the shapes and 
proportions of machine parts which 
readily may be made by powder metal- 
lurgy and how to decide what parts 
should be so made. Widely used powder 
metal parts such as cemented carbides, 
refractory metals, porous bearings and 
electrical contacts and magnets will not 
be discussed; only machine parts out- 
side these established fields will be 
covered. 


Eliminates Expensive Machining 


Reasons for using powder metallurgy 
can be summarized as: (1) Unique 
materials possessing widely varied phys- 
ical properties can be produced to be 
fabricated subsequently by conventional 
methods, including rolling, swaging, 
drawing, brazing, welding, machining, 
etc. Although these possibilities are 
manifold, they should be discussed from 
a metallurgical point of view; (2) fin- 
ished articles which cannot be econom- 


ically or readily produced by conven- 
tional fabricating methods are often 
easy to make to tolerance from metals, 
alloys and metal-nonmetal combina- 
tions; and (3) semifinished machine 
parts on which subsequent drilling or 
machining is required may eliminate 
usual expensive operations. 

To appraise intelligently the shape 
design possibilities of powder metal- 
lurgy one must consider the basic tech- 
nique in the manufacture of pressed 
and sintered parts. First it must be de- 
termined whether a material suitable 
for the purpose can be produced by 
known powder metallurgy practice. 
Generalizing, it can be said that bronze 
and brass parts made from powders 
may have as good or better physical 
properties than the same parts made by 
casting. 


Properties Largely Unexplored 


In at least some properties they can 
be made equal or superior to those of 
wrought metal. In the range of ferrous 
materials, the field is newer than that 
of brass or bronze. If price were no 
object, the physical properties obtain- 
able could be excellent, but for the mo- 
ment it can only be said that ferrous 
powder metallurgy parts can be made 
equal to or better than cast iron or low 
carbon steel. However, in impact or 
shock value the materials are not as 
good as wrought metal. Even less has 
been done in research and development 
of other alloys such as aluminum and 
nickel. Usable parts can be made from 
them but not even a generalized state- 
ment can be given of the comparative 
properties obtainable. 

Dies predominantly control shape and 
fundamentally must be capable of with- 
standing the high pressures, i. e., 40, 
000 to 400,000 pounds per square inch, 
which are needed to obtain satisfactory 
results. Since metal powders have poor 
flow, the die must permit uniform pres- 
sure on all parts of the piece and also 
must permit ejection after pressing. S0- 
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14] Machine Parts 


called split dies are generally uneco- 
nomical. Dies are generally designed 
to operate only vertically and thus 
undercuts and cross holes must be 
avoided even to a greater degree than 
in die casting. Some materials shrink 
and others expand during the sinter- 
ing operation so that allowance 
must be made in the die accordingly. 

The sintering operation is usually 
a costly one. Heat cost increases with 
bulk of material and economy is apt 
to be substantially reduced with in- 
creased part size unless a special ma- 
terial is being produced. 


Part Size Determines Tolerances 


It should be borne in mind that 
what may be said concerning shape 
possibilities may be feasible in some 
powder metallurgy materials and not 
in others. This is also true in the 
case of the tolerances to which pow- 
der metallurgy parts can be made. 
Because of shrinkage or expansion in 
the sintering operation, the percent- 
age of error becomes greater as the 
size of the part increases. Thus, al- 
though one can say generally that 
powder metallurgy parts can be held 
to plus or minus .001 to .005-inch, if 
the part weighs two or three pounds 
this will probably not be true except 
in certain materials. But if the part 
weighs less than %-pound better tol- 
erances can be expected, particularly 
if the parts, after being pressed and 
sintered, are coined or sized. Closer 
radial tolerances can be expected than 
axial tolerances. In other words, the 
dimensions vertically in the pressing 
die, where the die must open and 
Close, cannot be held as accurately as 
the dimensions radially which are 
completely surrounded by the die. 

The following examples will serve 
as a criterion of the shapes and pro- 
Portions of machine parts which lend 
themselves to being formed of pow- 
dered metal. A careful study of the 
diagrams will serve to outline to the 
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designer the shape possibilities and 
limitations of the process. Through- 
out it must be borne in mind that 
what is said concerning one part, usu- 
ally applies to all the others. Partic- 
ular points will not be repeated, but 
discussion will be limited to the new 
factors which each part presents. 

Fig. 1 shows a ferrous cam which 
can be easily made. However, its 
length A must not be too great in re- 
lation to the area at its diameter B. 
No definite rule can be set forth as to 
what this relationship should be. On 
the part in question a rule of thumb 
may be used. Where high density is 
wanted, A should not be more than 
three times B if the part is to be made 
of brass or bronze, twice if of a fer- 
rous composition, and the same di- 
mension in most other materials. If 
density is not essential or porosity not 
important, these proportions might 
be substantially increased, but even 
then there is an ultimate height limi- 
tation. In all cases, as the size of the 
part increases its cost increases; as it 
becomes more complex it becomes 
more expensive. 


Taper Simplifies Ejection 


Another easily made cam is in Fig. 
2. The hole may be either straight or 
tapered; in fact a slight taper simpli- 
fies the problem since ejection is made 
easier. The hole reduces the pressing 
area and consequently the proportion- 
ate height A allowable is not as great. 
Wall thickness at B must not be too 
small since in pressing, the powders 
would tend to compact sooner at that 
point because of their poor flow. 
Hence the density would not be uni- 
form throughout the piece. 

Fi€é 3 illustrates an end projection 
whic can be incorporated without 
substantial increase in cost unless the 
projections were very high or very 
deep. The undercut C would of course 
have to be subsequently machined. 

Fig. 4 is a simple shape particu- 
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larly suitable for powder metallurgy, provided the 
area is not too great for the available press. If the 
area of the piece were three square inches and re- 
quired 40 tons per square inch, a 150-ton press would 
be needed. The overall thickness shown is eminently 
satisfactory. However, were it .0l-inch, the part 
would probably not be feasible even if it did not have 
the grooves, since the green strength (before sinter- 
ing) would not permit handling. Grooves cannot be 
too deep for the same reason. A decided advantage 
is offered by powder metallurgy in parts such as this, 
since the outside contours can be fairly complicated 
without introducing undue molding difficulties. 


Changes in Section Undesirable 


The part in Fig. 5 could not be made of a hard 
material by stamping, and yet it could easily be made 
by powder metallurgy. Caution must be exercised in 
making parts such as this in two particulars. First, 
the wall of the hole B must not be made too thin since 
the die core needed would be too weak and it might 
be difficult to hold the location of the hole accurately. 
It is usually cheaper to drill the small holes later 
than to complicate the die with the very fine core 
rods which would be needed. The second problem is 
the depth of the depression at A. Radical and numer- 
ous changes in thickness create a problem ‘of uniform 
density and ejection, because prior to compression the 
powders must be held in the die and, uncompressed, 
their volume is several times that of the pressed piece. 
Thus, complicated dies and presses would be needed 
to control the fill accurately. 

Fig. 6 merely shows a bevel on an axis which must 
be held to close tolerance. The difficulties of conven- 
tional methods are avoided by powder metallurgy. 
However, if the bevel were too great the male punch 
of the die might not be able 
to be made sufficiently 
strong. 

Use of powder metallurgy 
for complicated parts such 


developing. Experience alone 
will show to what extent 
these complicated parts will 
compete with present meth- 
ods. A combination of the 
factors indicated in Figs. 
2 and 5 is shown in Fig. 7. 
Here the elimination of the 
broaching of the center hole 
alone more than justifies the 
use of powder metallurgy. 
A part such as this was for- 
merly made of bronze because when made of steel 
the broach broke in production. By powder metal- 
lurgy the part can be made of either bronze or of a 
ferrous composition without substantial additional 
fabricating cost of the latter over the former. The 
flange B must not be too small in relation to the over- 
all height A if, at the same time, the wall at C is thin. 
By reducing the difference between A and B or in- 
creasing the wall thickness, or both, the part becomes 
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as those following is just © 





quite suitable. The undercut would have to be ma. 
chined afterward. 

A more complicated variation of the same theme js 
in Fig. 8. The distance at D must not be great, be. 
cause then the problems of fill and ejection make the 
cost unwarranted. 

Fig. 9 is a combination of the primary shapes of 
Figs. 1 and 4. Because of the increased complexity, 
the pressing would have to be in the direction indj- 
cated by the arrow. Since round shapes must be 
pressed vertically, the arm would have to be changed 
as indicated by the dotted 
lines. If it is essential that 
it be round it would have to 
be machined off afterward 
on a lathe. 

Numerous advantages are 
presented by Fig. 7, which 
can be produced to finish 
without machining except 
for the buffing of the bevel, 
and drilling and reaming of 
the hole. Operations in its 
production involve two pressing operations with sepa- 
rate dies and sintering. Conventionally such a part 
would be forged after heating, the burrs sheared, 
the slot milled and the other surfaces milled to tol- 
erance, and then the bevel buffed and the hole drilled 
and reamed. The resulting mechanical strength of 
the powder metal part is sufficient in operation al- 
though not equal to its forged predecessor, but it 
wears better on the bevel where constant friction 
occurs. 

In considering what parts may be suitable for pow- 
der metallurgy manufacture, one must not look solely 
to the material presently used, although that acts as 
an excellent guide. It must be determined to what 
use the part is put and what properties are ultimately 
required. 





Technique Is Constantly Advancing 


It can be seen that within the obvious limitations 
created by the manufacturing equipment needed al- 
most any kind of a shape can be made by powder 
metallurgy. A multitude of materials are now avail- 
able. In the use of each the factors of cost and qual- 
ity must be weighed to determine whether powder 
metallurgy is a proper or economic mode of manu- 
facture. 

The designer should keep in mind that the cost of 
metal powders is substantially greater than the cost 
of ingot metal and that the process is generally a more 
expensive one than die casting where no subsequent 
machining is needed; than stamping and than straight 
screw machine operations. Only occasionally does 
powder metallurgy material offer such improved qual- 
ity over cast metal as to warrant a higher price. 

Fortunately, there are constantly improved powders 
on the market and the technique of powder metallurgy 
practice is constantly advancing. When more corre 
lated research is done to determine why powder metal- 
lurgy works, how it is best worked and what physical 
properties each material and alloy has, then only can 
a ready reference table be prepared. 
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Fig. 1—Finished bed of 
Stamets pipe threading 
machine incorporates 
strength and rigidity com- 
patible with light weight 
and attractive appearance 


By Roger B. White 


Lewis Welding & Engineering Corp. 


How and Where 


To Use Welded 


ABRICATED steel construction in the design of 
Wscschine is increasing rapidly with an expanding 

knowledge of its advantages and confidence in its 
use. Only a thorough acquaintance with the possibili- 
ties and limitations of this technique, however, will 
enable the engineer to know best where and how to 
apply it. 

It is important that the designer should understand 
the requirements for economical fabrication by weld- 
ing. Otherwise a design often progresses too far to 
be adapted to efficient welding procedure without con- 
siderable disturbance of the design itself. Further, 


complete knowledge of the process may disclose, at the 





Fig. 2—Proper design of corners is essential in“obtaining 
economical and accurate machine structures ,_ _ 
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Fabrication 


outset of a design, that it is not the best selection 
among the processes available. 

Choice of the most suitable process usually can be 
made on the basis of a direct cost comparison plus 
several other important factors. The design engi- 
neer should be familiar with the following factors as 
well as those influencing direct cost. 

Widespread adoption of fabricated construction has 
probably been retarded more by the general belief 
that fabricated parts are always clumsy looking than 
by any other single factor. This belief is erroneous. 
Approach to the problem of a welded design unbiased 
by preconceptions resulting from familiarity with 
other fabricating methods is essential. Production of 
a piece which will function properly and at the same 
time provide the desired “eye appeal’’ should be the 
primary aims. 

Weight reduction is another factor in considering 
the use of welding, particularly for any piece of mo- 
bile equipment. Some machinery requires weight 
for stability and in such cases castings may prove 
more satisfactory. However, most machines will not 
suffer from a reduction in weight provided this is ac- 
complished without sacrifice of rigidity. In fact light- 
er machines are easier to handle and less subject 
either to accidental damage during manufacture or in 
subsequent installation or relocation in users’ plants. 

Progressive construction of fabricated parts affords 
certain production advantages. For example, water 
or oiltight parts may be tested when only partially 
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completed in order to give better access for inspection. 
Also, dimensional errors that may occur in an impor- 
tant finished part can readily be corrected. 

Hand in hand with the reduced weight usually found 
in weldings goes increased strength. This results, in 
part, from the higher physical properties of rolled 
steel and in part from the factors of uniformity and 
homogeneity of the material used. 

Properly designed steel weldings will be at least 
as rigid as iron castings because the modulus of elas- 
ticity of steel is practically double that of iron. Care- 
ful design is important at this point, however, because 
design for economical fabrication may tend to produce 
long unsupported surfaces. This condition combined 
with reduced wall sections may result in structures 
which spring excessively under load. Proper reinforc- 
ing and support will avoid this difficulty. Rigidity or 
stiffness often becomes a deciding factor in favor of 
iron where pieces are small and a steel section of 
equivalent strength would be too flimsy, or a steel 
section of equivalent stiffness too expensive. 


Diaphragms Obviate Excess Vibration 


Another property somewhat akin to rigidity is re- 
sistance to vibration. This is not the same as rigid- 
ity since a part may be sufficiently rigid under static 
load but not under vibrating load. Cast iron will 
dampen and absorb such vibration to a greater extent 
than steel and greater care must be taken in designing 
welded structures subject to this type of load. Proper 
arrangement of diaphragms will usually obviate this 
trouble. 

In addition to the foregoing considerations the di- 
rect cost economies usually attainable with fabricated 
steel construction result from a number of factors, all 
of which should be taken into account in determining 
the most economical construction for a given part. 

In some cases a welding will cost less on a direct 
price per pound basis. This will be found in the case 
of very simple pieces on which only a relatively small 
amount of work is required, or on pieces which, if cast, 
would require difficult core work. Obviously, though, 
a direct price comparison is not sufficient. Savings 
will be found in the elimination of pattern costs in- 
cluding maintenance, storage, and replacement. Also, 
since no patterns are required, minor changes in de- 
sign can be effected at little expense. 

Properly designed weldings frequently require little 
machine work since the smooth surface of the rolled 
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Fig. 3—Cast and welded 
machine slide rails indicat, 
the comparison between the 
two methods of fabrication 


steel plate will often be satisfactory as a matching 
surface without further finishing. In some cases ma- 
chining can be done on small pieces before welding 
and thus eliminate handling of a larger heavier piece, 
permitting use of a lower rate machine. Frequently 
pieces which are made separately as castings can be 
combined into a single welding, thus saving the ma- 
chining and bolting necessary to tie them together. 
Direct machining time will also be affected because 
the rolled steel plates used in welded machine parts 
machine faster and easier than steel castings. Gray 
iron castings, on the other hand, usually machine easi- 
er than steel weldings. However, it is frequently pos- 
sible to provide closer tolerances in weldings with con- 
sequent reduction in metal to be removed in machin- 
ing. 

It is widely recognized that fabrication from steel 
plate, where only a few pieces are required, is likely 
to be found cheaper than casting because the pattern 
cost is eliminated. In addition, there are many parts 
required in large quantities where the cost of a fabri- 
cated piece can be made less than the direct cost of 
the casting without regard to pattern expense. These 
latter frequently require careful engineering analysis 
to produce a satisfactory fabricated design, but they 
are much more important since the savings continue 
as long as the piece is made. 


Amount of Cutting Influences Cost 


Jigs and fixtures can be built to facilitate assembly 
of pieces to be welded. Accurate dimensional toler- 
ances obtainable with proper fixtures will sometimes 
permit elimination of machined surfaces. Due to 
cumulative inaccuracies in making pieces required for 
an assembly, the individual pieces from which a weld- 
ing is made seldom go together easily the first time a 
piece is built. Repetition permits these errors to be 
corrected at their source. 

Typical examples of economical quantity produc- 
tion pieces varying widely in size are shown in Figs. 
1 and 3. Good appearance has not been sacrificed in 
designing these pieces for welding. 

Inasmuch as the fabricator receives his plate in 
large rectangular flat pieces, the cost of the finished 
welding is entirely a function of the amount of work 
which must be done on these pieces in converting 
them into finished parts. If they must be cut into 
many small pieces the cost will be increased due to the 
time required for cutting and fitting them together, 
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for welding them in place, and for cleaning or grind- 
ing after welding. 

Designs should be kept as straightforward as pos- 
sible. Offsets, bosses, holes, gussets, notches, and 
similar irregularities are expensive and should be 
avoided or simplified. Frequently an offset surface 
can be straightened out simply by changing the sup- 
port pads under it. Small bosses may be simplified 
by combining them into one pad. The smooth sur- 
face of rolled steel plate is quite satisfactory as a bolt- 
ing surface in many cases. It should not be depended 
upon where a gasket seal is required unless thick gas- 
kets made from a soft material such as rubber or 
rubber-like materials are used. 

Irregular holes should be avoided where they serve 
no functional purpose. Such holes are not objection- 
able in castings because they reduce weight and pro- 
vide core supports but in a welding it may cost just 
as much to remove this material as is saved by coring 
the casting. Gussets and stiffeners should be added 
to weldings only where essential. Frequently a some- 
what heavier section can be used without gussets at 
a lower cost. Gussets, bosses, and pads, when used, 
should be located on the inside wherever possible since 
this eliminates the necessity for careful rounding of 





Fig. 4 —- Drawings — above — illus- 

trate a wrong and two right meth- 

ods of incorporating bosses in 
welded assemblies 


Fig. 5—Right—Composite view of 
cast and welded design of machine 
base shown in Fig. 1 demonstrates 
the engineering perspective vital 
to economical welded fabrication 


corners and generally contributes to clean, trim ap- 
pearance. 

Proper design of corners is an important factor in 
producing economical weldings. Fig. 2 illustrates a 
variety of corner designs. Note that h, a simple bend, 
is the most trouble-free, best looking and often cheap- 
est. The double scarfed joint shown at b is undesir- 
able because the slim outside corner is likely to be 
melted during welding with consequent irregularity. 
Furthermore this design requires two scarfing opera- 
tions instead of one as inc. Wherever appearance is 
not an important factor and the design will allow, 
the offset construction shown in d should be used. This 
is the easiest to fit together since neither the appear- 
ance nor the final dimensions will be affected by 
slight variations in the pieces and no scarfing prepara- 
tion is required. Also slight variations in the size of 
the weld will not be as conspicuous as in the scarfed 
joints. Both sides of the joint should be welded if 
it is to resist flexure between the plates or if the 
stresses are high. Frequently this is not necessary 
when the rigidity of the part as a whole is considered. 


Fillets Preferable to Butt Joints 


Rounded outside corner construction shown in f 
is undesirable because the pieces being joined must be 
cut exactly to size and no supporting surfaces are pro- 
vided to assist in fitting the parts together. Also, it 
will be difficult to build the weld uniformly into the 
shape shown. The design shown in g is structurally 
just as sound and overcomes these difficulties. The 
bent corner shown in h is superior to either of these 
since it will be just as strong and can be made much 
more quickly than the welded corner and will have 
a better appearance. For the same reasons of easier 
fitting and less preparation time required, fillet joints 
should generally be used in preference to butt joints 
wherever this is consistent with good strength and 
appearance. 

A welding design should always be prepared with 
some thought to having access to all joints for weld- 
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ing. Sometimes, in complicated pieces, holes must be 
made specifically for this purpose but usually holes 
already required can be so arranged as to serve this 
purpose or, on some pieces, the welding can be done in 
stages during assembly. 

Castings are commonly designed with flanges which 
are thicker than the main body of the piece. In weld- 
ing, this is sometimes necessary, otherwise it may be 
possible to bend the flange, thus eliminating a weld. 
Design for welding should provide for a minimum 
scrap loss; pieces should be laid out to fit into one an- 
other in the flat plate development, and wherever pos- 
sible similar pieces should be made identical so that 
single templets can be used in flame-cutting. 


Close surface contact between two plates welded to- 
gether cannot be depended upon unless the pieces are 
small and attention is specifically called to this re- 
quirement. Large pads will buckle and raise at the 
center due to the shrinking action of the weld around 
the edges unless plug welds are used. These must be 
made before the periphery is welded. Plug welds will 
be better and cheaper if large holes are made two to 





Fig. 6—End view of slide rail illustrated in Fig. 3 shows 
the distinction between cast and welded designs 


four inches in diameter with a single fillet joining the 
edge of the hole to the plate below. Small holes com- 
pletely filled are not good because welds made in such 
confined spaces are likely to be unsound. Larger holes 
are not objectionable since the pad surfaces are usual- 
ly not visible in the finished piece. Bosses around 
machined holes should not be applied to the outside of 
a wall as in Fig. 4a, but rather run entirely through 
the wall as in b. 

Another question of importance is the amount of 
weld specified for each joint. Sometimes the welding 
specified may be insufficient for proper strength or 
rigidity. This difficulty is not likely to develop in the 
engineering department but may occur where de- 
tailed welding specifications are not given and the 
shop is obliged to determine the amount of welding 
to be done. Usually, however, the specifications call 
for more welding than necessary. A great many joints 
do not need to develop the full strength of the pieces 
joined. Many of these require only intermittent weld- 
ing to insure proper strength and rigidity in the struc- 
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ture. Care should be taken to avoid over-welding be. 
cause this is a critical factor in determining the cost 
of the piece. In addition, this extra welding may Cause 
excessive distortion which later will cause trouble and 
be expensive to correct. 

It will sometimes prove economical to use stee] Cast- 
ings in the more complicated parts of a welding. This 
is true where a portion of the entire piece would in- 
volve an amount of scrap and labor out of proportion 
to the weight involved. As an example, the section 
shown in Fig. 6c might logically call for a casting. 


Facilitates Repair of Damage 


Figs. 5 and 6 demonstrate differences in the machine 
base and slide rail between a design for casting and 
the design for fabrication by welding. In Fig. 5 it will 
be noted that the ways are made from bar stock and 
the finished surface on the outside has been increased 
to match the inside dimension. The semicircular 
trough has been changed to incorporate two bends, 
The bead around the opening in this piece has been 
eliminated. A separate side bracket has been made an 
integral part of the welding. The 
thin section of the coolant trough 
is difficult to cast and easily 
broken on the finished piece. If 
the steel lip should be damaged 
it can be easily straightened. The 
central opening in the diaphragm 
shown is not a functional part of 
the base and has been omitted in 
the welding. The small upper 
triangle in this diaphragm con- 
tributes little to the stiffness of 
this base and adds disproportion- 
ately to the cost because of the 
scrap and extra cutting involved. 
It is therefore omitted in the de- 
sign for welded fabrication. 

The base ring on the welding 
could be made similar to the casting by welding a 
bar along the bottom but this would involve tedious 
fitting and considerable additional welding. Further- 
more the design gives improved appearance. 


Plate Serves Double Purpose 


In Fig. 6 the raised bosses on the top surface of the 
slide rail have been eliminated since no machining is 
required. The top has been widened to make the flange 
of the bent side plates long enough to permit easy 
bending. The contour of the end piece has been altered 
to fit this new shape of the sides and incidentally im- 
prove the appearance. A bent plate is used inside the 
rails as a bolt head keeper in place of the angle used 
on the casting. 

Guided by the foregoing precepts, the steps between 
the conception and execution of a design for flame- 
cut and welded fabrication should lead to the obtain- 
ing of the maximum advantages of this process. A 
proper application of the design criteria will result 
in a finished machine possessing attractive appear- 
ance as well as the engineered qualities of lightness 
consistent with strength and rigidity. 
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- ACTING DRIVE - 


By L. S. Andrich 


Vice President 
Snyder Tool & Engineering Co. 


EVELOPMENT of _§ssingle- 
purpose, automatic machine 
tools has been stimulated re- 

cently by two primary factors. 
The first of these is the tremendous 
increase in military mechanization; 
the second, the shortage of skilled 
machinists necessary to produce 
military equipment on standard 
machine tools. 

Performance of complicated ma- 
chining operations to precise limits 
with automatic machines has 
called for considerable ingenuity 
in the solution of the resulting 
problems of drives and controls. 
Illustrated in Fig. 1 is a machine 
for milling the outside contour of 
radial airplane engine connecting 
rods. Representing a composite 
of electric, hydraulic and mechan- 
ical drives, the machine, after 
being set up, performs the com- 
plete milling operation without 
further attention. 

Milled conn rods are shown im- 
mediately above the machine in Fig. 
1. In milling such a contour the 
problem consisted of machining 
(1) the circular contour on the 
small end of the rod, (2) one side 
of the straight section, (3) the 
irregular contour of the large end, 
and (4) the remaining straight 
section. Furthermore, it was nec- 







































Fig. 1—Profile milling machine for shaping airplane engine connecting 
rods incorporates three separate drive systerns 


Fig. 2—Work process charts for profile milling operation shows the 
position in which the controlling limit switches are tripped 
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of the shaft. Two annular recesses are formed in 
the shaft and are positioned opposite fluid supply 
holes in the sleeve. Ends of the sleeve are closed 
by simple oil seals. To prevent the exertion of 
fluid pressure against these seals, small recesses 
are formed in the sleeve and vented to the fluid 
sump. Thus the slight leakage past the closely 
fitted surfaces of the sleeve and shaft is returned 
to the hydraulic system. 


Mounted on the under side of the outer periphery 
of the table is an internal ring gear. In addition 
to serving as the driving means, this gear also 
carries, on its lapped under surface, the entire 
downward thrust load of the table. This surface 
bears directly on the machine base which is hand 
scraped. 

Mating with the ring gear is the table drive 
pinion, driven by the worm gear shown in Figs. 4 
and 5. The worm gear is driven by an electric mo- 
tor through V-belts, a pair of pick-off gears and 
two worms as shown in Fig. 5. 

It will be evident from the foregoing that in 
order to obtain constant cutting speed on both the 
large and small ends of the connecting rod (during 
which operations the table is rotating) two dif- 
ferent rates of table rotation are required. These 
rates, of course, vary inversely as the diameters 
of the rod ends. In the case of the large end of 
the rod, which is scalloped, the speed is based on 
the mean diameter. To obtain these different rates 
of table rotation a two-speed, three-phase electric 
motor is used as the drive. 


Limit Switches Control Slide and Table 


Limit switches are located at predetermined 
points around the periphery of the table. Their 
position is indicated schematically by their oper- 
ating pawls shown in Fig. 2. Dogs fastened to the 
table operate these switches which stop the 
table rotation. Since at the conclusion of each 
angle of rotation of the table there follows a 
Straight-line motion of the work slide, these limit 
Switches also function to operate the hydraulic 
circuit which energizes the traverse cylinder. 

At the conclusion of each straight line traverse 
stroke (except the last) a push rod fastened to 
an arm on the traverse cylinder ram operates a 
limit switch at the end of its stroke which stops 
the traverse. These same switches select the proper 
motor speed for whichever end of the connecting 
rod is in cutting position in the center of the table. 

After the last stroke—when the rod is in the 
fifth position shown in Fig. 2—the tripped limit 
Switch, in addition to stopping the traverse, also 
energizes the hydraulic circuit of the spindle slide 
cylinder causing the cutter to be retracted from 
the work. 

Discussion of the design to this point shows 
that the table rotation and work slide traverse 
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serve only to position approximately the surface 
being milled with respect to the cutter. The ac- 
tual profiling is accomplished by motion of the 
spindle carriage on its ways caused by the action 
of the follower roller on the master cam. This 
introduced a serious problem in the original de- 
sign because during backward motion of the spin- 
dle carriage, the ram had to be forced backward 
against the pressure behind the piston resulting 
in extreme loads on the cam follower. Shown in 
Fig. 6 is the hydraulic circuit for the spindle slide 
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Fig. 5—Play in the 
worm gear and 
worm wheel drive 
assembly is elimin- 
ated by the use of 
an auxiliary driving 
worm gear 


cylinder which indicates how this difficulty was 
overcome. 

A by-pass line was installed between the ends 
of the spindle slide cylinder. In this line was in- 
stalled a variable metering valve and a check valve. 
The metering valve is controlled by the master 
cam in such a manner that, as the spindle carriage 
moves backward, the valve is opened permitting 
fluid to flow through the check valve to the other 
end of the cylinder. 

Feed pump shown in Fig. 6 supplies pressre 
fluid through the 4-way control valve to hold 
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of the shaft. Two annular recesses are formed in 
the shaft and are positioned opposite fluid supply 
holes in the sleeve. Ends of the sleeve are closed 
by simple oil seals. To prevent the exertion of 
fluid pressure against these seals, small recesses 
are formed in the sleeve and vented to the fluid 
sump. Thus the slight leakage past the closely 
fitted surfaces of the sleeve and shaft is returned 
to the hydraulic system. 


Mounted on the under side of the outer periphery 
of the table is an internal ring gear. In addition 
to serving as the driving means, this gear also 
carries, on its lapped under surface, the entire 
downward thrust load of the table. This surface 
bears directly on the machine base which is hand 
scraped. 

Mating with the ring gear is the table drive 
pinion, driven by the worm gear shown in Figs. 4 
and 5. The worm gear is driven by an electric mo- 
tor through V-belts, a pair of pick-off gears and 
two worms as shown in Fig. 5. 


It will be evident from the foregoing that in 
order to obtain constant cutting speed on both the 
large and small ends of the connecting rod (during 
which operations the table is rotating) two dif- 
ferent rates of table rotation are required. These 
rates, of course, vary inversely as the diameters 
of the rod ends. In the case of the large end of 
the rod, which is scalloped, the speed is based on 
the mean diameter. To obtain these different rates 
of table rotation a two-speed, three-phase electric 
motor is used as the drive. 


Limit Switches Control Slide and Table 


Limit switches are located at predetermined 
points around the periphery of the table. Their 
position is indicated schematically by their oper- 
ating pawls shown in Fig. 2. Dogs fastened to the 
table operate these switches which stop the 
table rotation. Since at the conclusion of each 
angle of rotation of the table there follows a 
straight-line motion of the work slide, these limit 
Switches also function to operate the hydraulic 
circuit which energizes the traverse cylinder. 

At the conclusion of each straight line traverse 
stroke (except the last) a push rod fastened to 
an arm on the traverse cylinder ram operates a 
limit switch at the end of its stroke which stops 
the traverse. These same switches select the proper 
motor speed for whichever end of the connecting 
rod is in cutting position in the center of the table. 

After the last stroke—when the rod is in the 
fifth position shown in Fig. 2—the tripped limit 
Switch, in addition to stopping the traverse, also 
energizes the hydraulic circuit of the spindle slide 
cylinder causing the cutter to be retracted from 
the work. 

Discussion of the design to this point shows 
that the table rotation and work slide traverse 
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serve only to position approximately the surface 
being milled with respect to the cutter. The ac- 
tual profiling is accomplished by motion of the 
spindle carriage on its ways caused by the action 
of the follower roller on the master cam. This 
introduced a serious problem in the original de- 
sign because during backward motion of the spin- 
dle carriage, the ram had to be forced backward 
against the pressure behind the piston resulting 
in extreme loads on the cam follower. Shown in 
Fig. 6 is the hydrauite circuit for the spindle slide 






































Fig. 5--Play in the 
worm gear and 
worm wheel drive 
assembly is elimin- 
ated by the use of 
an auxiliary driving 
worm gear 
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cylinder which indicates how this difficulty was 
overcome. 

A by-pass line was installed between the ends 
of the spindle slide cylinder. In this line was in- 
stalled a variable metering valve and a check valve. 
The metering valve is controlled by the master 
cam in such a manner that, as the spindle carriage 
moves backward, the valve is opened permitting 
fluid to flow through the check valve to the other 
end of the cylinder. 

Feed pump shown in Fig. 6 supplies pressure 
fluid through the 4-way control valve to hold the 
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Fig. €—Metering valve in the hydraulic circuit 
for the spindle carriage controls the load which 
the follower exerts on the master cam 


follower against the cam. An auxiliary gear pump 
supplements the feed pump for rapidly retracting 
or advancing the cutter. 

Toward the end of each straight-line cutting 
traverse the table feed cylinder continues to drive 
the work until cutting has been started on the 
rounded ends of the rod. As machining starts 
on this curved section the angle between the spin- 
dle carriage ways and the normal to the tangent 
to the contour at the cutting point increases appre- 
ciably. Since the cam follower bearing load is 
an inverse function of the cosine of this angle the 


Fig. 7—Charge pump compensates for the volume 
of the piston rod in the closed hydraulic circuit 
of the table slide cylinder 
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bearing load increases rapidly at this point. To 
carry the load a hardened-steel plain bearing, run- 
ning on a hardened steel shaft, is used with flood 
lubrication. Both bearing surfaces are hardened 
to 62-64 Rockwell C. 

Controlled by a 4-way solenoid-operated valve 
and supplied by a variable displacement feed pump, 
the hydraulic circuit for the table slide cylinder 
is shown in Fig. 7. Since this is a closed cir- 
cuit, fluid from one end of the cylinder passes 
directly through the control valve, through the 
feed pump, back through the control valve to the 
other end of the cylinder. However, as the piston 
shown in Fig. 7, moves from the left to the right, 
the rate of decrease of fluid volume to the right of 
the piston is less than the corresponding rate of 
increase on the left due to the volume of the piston 
rod. To augment this deficient flow of fluid to 
the head end of the cylinder a gear type charging 
pump is used which replenishes the head end fluid 
from a sump. 


It is essential in order that the table be rotated 
without vibration and also be held rigidly while 
the work slide is being traversed that all back- 
lash be eliminated from the table drive gearing. 
To this end the drive pinion shown in Fig. 4 is 
split in a plane normal to its axis, the parts being 
held together by set screws. Upon installation, 
the sections are displaced angularly with respect 
to each other until all backlash with the teeth of 
the ring gear is taken up. The sections are then 
locked in position. 


Minor Changes Afford Versatility 


Play is eliminated from the worm and wheel 
drive in a similar manner. The lower of the two 
driving worms in Fig. 5 is provided with a ser- 
rated locking clutch washer and nut. The nut 
is loosened and the worm rotated until positive 
contact between the two worms and the worm 
gear is attained. The lower worm is then locked 
in position. Any play in the spur gears which 
drive the worm cannot, of course, carry through 
the worm and wheel drive. 

Whereas this machine is set up for the specific 
purpose of profile milling connecting rod contours 
it is evident that it may also be adapted to a wide 
variety of other shapes. This can be accomplished 
by (1) providing a master cam for the new con- 
tour, (2) repositioning the limit switches around 
the work table, (3) changing the pick-off gears in 
Fig. 5 to adjust table rotation rates, and (4) ad- 
justing the variable displacement hydraulic pump 
in Fig. 7 to provide the proper rate of work slide 
traverse. 

If the new contour should require more than 
two rates of table rotation, the two-speed motor 
can be replaced by a variable speed motor. Speed 
control is then obtainable from the master cam. 
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Fig. 1—Radial type, variable dis- 
placement piston pump is capable 
of controlling fluid flow from 
maximum in one direction,through * 
zero, to maximum in reverse. 
May be used as a motor if desired 


How To Select 


Hydraulic Power 


By Christian E. Grosser 


ELECTION of the proper hydraulic equipment 
is the second step in the process of applying 
hydraulic drives in the design of machines. 

It is assumed the designer has already established 
that his problem of power transmission or control 
may be solved efficiently by application of one of 
the basic hydraulic circuits described in the previ- 
ous article of this series (M. D., December, page 
37), or possibly by a combination of these circuits. 


It is necessary at this time to point out that the 
aforementioned circuits were offered only as simple 
illustrations, in skeleton form, of the essential 
means by which the more noteworthy functions of 


Fig. 2—Extreme high pressure 
variable displacement p um p 
incorporating manual and 
servo-control. This unit is a 
specialized form of the radial 
piston type 
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Equipment 


hydraulic transmission and control may be per- 
formed. In addition to the elements shown, other 
items of equipment must necessarily be included 
for successful operation. Such secondary elements 
include oi] storage tanks, filters, coolers, leakage re- 





ONCERNED with basic hydraulic cir- 
cuits, the first article of this series which 
appeared in the issue of December, 1940, 
discussed the scope and application of hy- 
draulic drives and controls. The current 
article deals with commercially available 
equipment and the general considerations 
governing their selection 
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Fig. 3—Axial type piston transmission is a completely 
self-contained unit embodying all auxiliary apparatus 





plenishment devices, drains, safety relief valves, etc. 

While this discussion will concern itself more 
with the considerations governing the choice of the 
main circuit components such as pumps, motors and 
control devices, the secondary auxiliary items must 
and will be given some attention in recognition of 
their importance in the success of the hydraulic 
drive. 

Established manufacturers of hydraulic equip- 
ment, numbering several score, offer a complete as- 
sortment of standardized units covering all the es- 
sential components of the most common hydraulic 
systems. However, the design and construction of 
individual manufacturers differ considerably. Some 
designs are versatile in application. Others are 
highly specialized and well suited only in a re- 


range between approximately five horsepower to 
somewhat under one hundred horsepower. Below 
this range the extreme accuracy required in the 
manufacture of hydraulic equipment, in order to 
scale down clearances to proper values, makes its 
cost prohibitive for ordinary purposes. . In such ca- 
pacities mechanical or electrical drives offer many 
practical solutions. Above the range mentioned, 
the infrequent use and limited availability of large 
hydraulic equipment is due principally to lack of 
development. Under the pressure of demand from 
designers, manufacturers are steadily developing 
larger units. There are no serious handicaps of 
high cost of manufacture or decreasing perform- 
ance characteristics operating against advances in 
this direction. 


Hydraulic equipment may be considered for con- 
venience under the following four classifications: 
(1) Pumps and motors, including cylinder rams; 
(2) control elements, such as valves, pump stroke 
adjusting mechanisms, etc.; (3) flow media, such 
as pipes, flow passages, fittings, ete.; (4) auxiliary 
apparatus, such as oil storage tanks, supercharg- 
ing pumps, oil filters, coolers, gages, etc. 

The first three classes are the primary elements 
in any given circuit. After an operating circuit 
has been laid out the necessary characteristics of 
these elements must next be determined and se- 


Fig. 4—Diagram indicates 
piston-actuating mechanism of 


stricted field of use. As an illustration of this point we may cite a type 
of piston pump offered by several manufacturers primarily as a power 
transmission element. Such units are moderately rated as to pressure 
capacity but exhibit comparatively high power-to-weight ratios, good 
efficiencies, low slip and interchangeable operation as pumps or motors. 
They are extremely versatile in handling genera] power transmission or 
control problems. However, thoy are mo* voll atacty to sae 4 an- 
plications involving either extremely high oil pressure applications or 
large volume pumping operations. In the smaller sizes they are pro- 
hibitively high in cost and are supplanted there by less efficient but 
lower cost equipment. 

High pressure pumps used for hydraulic press actuation produce 
extreme pressures at a relatively low volume rate. In press operation 
this characteristic permits the use of minimum size rams and conse- 
quently reduces appreciably the size and cost of large press machinery. 
However, such high pressure pumps are not as well suited io other 
drive applications (such as aircraft or marine) as are certain more mod- 
erately rated units, since the design for extreme pressure usually in- 
volves a relatively low power-to-weight ratio. In addition, the high pres- 
sure pump units usually are not well suited to operation as motors be- 
cause of high inertia of their revolving parts. Again, certain kinds of 
low pressure, high displacement equipment having low cost as a chief 
*-characteristic do not exhibit high enough efficiencies or sufficient resist- 
ance to slip, to perform properly in transmitting large quantities of power 
nor to carry out exact control functions. 

The designer should avail himself freely of the engineering advice 
offered by the equipment manufacturers who are co-operative in sup- 
plying performance data, descriptive literature, and Cwltanc2 tirougn 
their engineering representatives. 

The great bulk of hydraulic applications now lies in the power 


axial type pump as well as 
method of varying stroke 
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Fig. 5—Variable displacement 
vane type pump which restricts 
flow to one direction 





simplicity, the constant displacement types are available in greater va- 
riety than the variable types. All variable type units are available in 
constant displacement form since the difference involves only the elimin- 
ation of a stroking mechanism and the modification of the housing. 

Variable displacement units are of three types: Multiple “radial’’ 
piston, multiple “axial’’ piston, and multiple vane. The constant dis- 
placement types are available in the same constructions as these and ad- 
ditionally in a large number of gear and screw type constructions. 

The radial piston type pump, such as illustrated in Fig. 1, is well 
adapted to both medium pressure, high displacement operation and to 
high pressure, low displacement design. It is available in both forms. 
The illustration is that of a pump designed primarily for transmission 
purposes to operate at pressures below 2000 pounds per square inch and 
at moderately high displacement rates. This type may be obtained with 
a good power-to-weight ratio and good efficiency characteristics. It may 
be used interchangeably as pump or motor and is obtainable in both 
constant displacement and variable displacement designs. (Modification 
of radial style of unit by special valving and reduced piston diameters 
produces the extreme high-pressure pumps illustrated in Fig. 2 which 
may operate at pressures above 3000 pounds per square inch—used 
particularly for press applications). Radial piston units are available 





lections made. Auxiliaries may or may not have 
to be added later as analysis of the conditions of 
operation reveals necessity for them. 

(1) Pumps, Motors, CYLINDERS, ETC.: In gen- 
eral, pumps and motors may be considered identi- 
cal in construction and interchangeable in opera- 
tion. There are a few instances when this is not 
true. Vane type pumps cannot be used as motors 
since current construction depends upon the “‘cen- 
trifugal” force of rotation in the actuation of 
vanes and, consequently, motor operation at low 
speeds or at standstill is impossible. Gear type 
machines are not usually interchangeable in oper- 
ation. Some specially designed radial pumps, made 
principally to produce high pressures at low deliv- 
ery rates, should not be used as motors because of 
the relatively low efficiency in such operation and 
high inertia of rotating parts. 

Pumps and motors considered together fall gen- 
erally into two groups, named, for convenience: 
(a) Variable displacement and (b) constant dis- 
placement. Variable displacement units may be ad- 
justed to vary the amount of liquid which may pass 
through them during a shaft revolution. . Constant 
displacement equipment cannot be so adjusted. 
Most units of the “variable” type may be continu- 
ously adjusted in displacement rate from a max- 
imum flow in one direction through zero to an 
equal maximum flow in the reverse direction. 

Constant displacement units are usually of sim- 
Pler construction than the variable types since 
they have no stroke-adjusting mechanism and also 
because they may employ much simpler principles 
of displacement which, however, do not lend them- 
Selves readily to variation of stroke. Gear type 
pumps, for example, cannot conveniently be varied 
i displacement. In consequence of their greater 
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in capacities ranging from approximately 5 to 100 
horsepower. 

Axial piston types, of which Figs. 3 and 4 are ex- 
amples, are well suited to general power transmis- 
sion purposes, being characterized by high power- 
to-weight ratio, high efficiency, low slip, and com- 
plete interchangeability as pumps and motors. Of 
the piston type units they have the lowest rota- 
tional inertia and consequently they respond read- 
ily to high accelerations. A noteworthy feature of 
most axial units is their ability to take up wear au- 
tomatically on their plane commutating valve sur- 
faces. Consequently internal leakage or slip in- 
creases relatively slowly during the life of the ma- 
chines. They may be obtained either in the vari- 
able or constant displacement forms and range in 
power from approximately 5 to 300 horsepower. 

Vane type pumps are essentially for large dis- 
placement rates and moderate pressure operation. | 
As pointed out above they cannot be applied as 
motors. They are of both constant and variable 
displacement forms. Fig. 5 is an example of the 
latter. A principal] asset of vane design pumps is 
their low cost and low weight per unit of power. 
Their operating pressure limit is somewhat below 
1500 pounds per square inch. Overall efficiency of 




































Fig. 6—Two forms of the widely used gear type pumps 
which are also available as hydraulic motors 
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operation is not as high as that of piston type 
equipment, nor is the volumetric efficiency good, 
since slip is relatively higher. Used in smaller 
power circuits ranging from approximately one 
horsepower to 25 horsepower, these pumps see 
much service in machine tool drive and feed appli- 
cations where efficiency is not a primary consider- 
ation. 

Gear type pumps and motors, of which two forms 
of construction are indicated diagrammatically in 
Fig. 6, are the least versatile power transmission 
units. They are restricted to constant displace- 
ment characteristics and while they may be de- 
signed to operate either as pumps or motors it is 
not always possible to interchange operation of a 
given unit. Mechanical efficiencies are lower than 
those of piston types and somewhat less than those 
of vane pumps. Their chief advantages are low 
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Fig. 7—Combination pressure relief and replenishment 
valve provides a sealed adjustment for pressure 


cost, low rotational inertia, and simple construc- 
tion. Their capacity ranges from fractional horse- 
power to possibly 25 horsepower. 

Gear type units are available in a large number 
of forms and makes. Most of them are used more 
for the simple function of pumping liquids, rather 
than as transmission members. 

The remaining item in this classification is the 
hydraulic cylinder, or ram, used for obtaining mo- 
tions of translation from a hydraulic circuit such 
as in table feeds, broaches, presses, etc. Cylinders 
are naturally used only as motors and can have 
only constant displacement characteristics. There 
is available on the market a good variety of stand- 
ard designs and sizes for high pressure. 


(2) CONTROL ELEMENTS: Most important of the 
| control elements in a hydraulic transmission cir- 
cuit are the stroke controls which regulate the dis- 
placement rates through variable type pumps or 
motors. In the simplest form they consist simply 
of levers or handwheels by which only manual 
direction of displacements or speeds is obtained. 
Such controls are generally furnished as integral 
| parts of the variable type machine and are avail- 
able in a number of alternative arrangements on a 
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given machine. Manual controls may be elabor- 
ated to include standardized remote control (by 
electric motor circuit or by a small circuit. 

Automatic, pressure- responsive, displacement 
controls such as are needed in constant torque or 
controlled-power circuits are available with most 
types of variable displacement units—particularly 
with those designed for power transmission. 

Of the other control elements in common use, 
the metering or “constant flow” valve is a com- 
mercial item worthy of attention. Available in 
standardized units, it is used in conjunction with 
small constant displacement pumps to produce the 
same result as a variable displacement unit, but 
at a greatly reduced cost. Standard metering 
valves with direct dial indication of flow will main- 
tain an almost invariable rate under large fluc- 
tuations of imposed pressure and under reasonable 
variations in oil temperature. 


Provide Wide Range Pressure Control 


Included in the remaining group of control items 
are all the various valves which are used to close 
off circuit flow, reverse its direction, divert it from 
one circuit to another, etc. Valves of these kinds 
are offered as standard items in almost countless 
variety of types and sizes to meet almost dny cir- 
cuit requirements. 

(3) FLow MEpIA: To connect together the com- 
ponent parts in the hydraulic circuit, high pres- 
sure seamless tubing is the most practical medium. 
This tubing is available in various strengths de- 
pending upon the peak pressures to be handled; 
materials are copper or steel. Connections are 
available in the form of screw thread mounted 
compression fittings in the smaller sizes; gasketed 
and bolted flanges in the larger sizes. Flanges 
may be attached: to the tubes by silver soldering, 
brazing or welding. 

Where the transmission elements are c!ose to- 
gether, intermediate piping may often be avoided. 
Many manufacturers offer hydraulic transmissions 
as integral units with flow between elements car- 
ried by passages in a common casting connecting 
the pump, motor, control valves, etc. 

(4) AuxILiARY ELEMENTS: Auxiliary apparatus 
is of a varied nature dependent somewhat upon 
the characteristics of the pump and motor elements 
and very largely on the conditions of operation. 
Usually safety relief and supercharging equip- 
ment is furnished by the manufacturer as integral 
parts. If not, recommendations for separate ele- 
ments to be included in the circuit, as well as 
sources of supply, may always be obtained. 

The author wishes to acknowledge the assistance 
of equipment manufacturers in supplying illustra- 
tions, among which are: Hydro-Power Systems Inc., 
Div. of Hydraulic Press Mfg. Co. Fig. 2; Racine 
Tool and Machine Co. Fig. 5; The Oilgear Co. Figs. 
1 and 7; Vickers Inc. Figs. 3 and 4. 
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Provides Iwo Presses in One 


By J. P. Jenny 


Field Engineer 
The Oilgear Co. 


O PROVIDE differential working pressures in a 
hydraulic gooseneck straightening press, back 
pressure is utilized in the double-acting ram cyl- 

inder of the press. In this way the hydraulic circuit 
economically provides either a 200 or a 300-ton press. 

Equipped with a two-way variable displacemeni 
pump, the press provides two-stage tonnage through a 
hand-operated, two-position, three-way valve and a hy- 
draulically operated, spring-return, two-way valve. The 
illustration shows a schematic oil circuit for this ar- 
rangement. 

When it is desired to operate the press up to 200 
tons, the hand-operated valve shifts the pump control 
so that the delivery is at port A. This creates a pressure 
at the top, or head end, C, of the cylinder and on port 
4 of the two-way valve. Pressure on this port shifts 
the valve plunger from the normally closed position 
to the open position which allows free flow from port 
1 to port 2 of the two-way valve. With the three-way 
valve in the 200-ton position, port 1 is connected to 
port 4. The press cylinder then has equal pressure on 
both sides of the piston, and the piston moves down on 
the differential area D. The oil discharged from the 
bottom of the cylinder is returned to the top. Ram 
cannot move downward until pressure in the line from 
port A shifts the two-way valve plunger. 

When it is desired to operate the press up to 300 
tons, the hand-operated, three-way valve is set in the 
300-ton position. This connects port 1 to port 3. In 
this case, pressure at port A of the 
pump is connected to the head end 
of the cylinder and to port 4 of the 
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The Federal Machine & Welder Co. 


NIQUE means for accurately controlling the location of 
spot welds on a welding machine utilizes hydraulically 
operated rotary valves equipped with automatic trip elec- 
trical timing devices. 


is this group of short 

articles are discussed 
solutions to particular drive 
and control problems. De- 
signed to meet the require- 
ments of a specific machine, 
each application utilizes 
principles adaptable to other 
types of machines. Ideas 
thus obtained often lead to 

better designs 


two-way valve, shifting the valve plunger 
as before; but the ram end of the cylinder is 
connected to port B, or the return connection 
of the pump. The speed of the press is 
then determined by the volume delivered by 
the pump working on area C. The working 
pressure will be that pressure required on 
area C necessary to overcome the external 
load up to the maximum working pressure 
of the pump. The maximum pressure on 
area C creates a 300-ton force at the ram 
nose. 

In either case, when the pump control is 
shifted so that the pump delivery is at port 
B, the ram returns at a speed determined by 
the volume delivered by the pump working on 
area EL. 


Adjustable Cams Give 


Flexibility 


By W. E. Klingeman 


The component parts to be welded are 

















































various reinforcing members _ spot- 
welded to sections of railroad pas- 
senger cars and are moved through 
the machine by a conveyor mechan- 
ism. 

As the conveyor locates the work 
for each operation under 
a row of welding guns, 
the operator stationed at 
a central control panel 
may select the necessary 
manually operated, hy- 
draulic four-way pilot 
valves to suit the oper- 
ation arising. Each of 
the manually operated 
pilot valves. control 
double-acting cylinders 
that actuate the shafts 
to which adjustable cams are attached. As the 
cams trip the small hydraulic pilot valves, the 
welding gun piped from that particular valve is 
not operated and even though the welding current 
is turned on, the welding circuit is not completed 
since the electrode does not come down upon the 
work. These small pilot valves, when tripped, 
automatically by-pass the oil back to the rotary 
valve mechanism. A cam and limit switch is 
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also mounted on each set of control shafts as a 
safety measure to insure correct operation before 
welding current is initiated. 

The design is proving a comparatively simple 
means of controlling a complicated machine and 
has considerably lowered the cost factor. It is 
also flexible in operation by allowing many of the 
spot locations to be changed without doing any- 
thing more than changing pilot valves and cams. 


Drive Is Designed for Tough Service 


By H. C. Hettelsater 


Standards Engineer 
Harnischfeger Corp. 


RAWLERS to support excavators operate on 
the same principle as roller chains, consist- 
ing of links and pins which are driven 

around the true arc of a circle. In the crawler 
illustrated, the shoes or pads function as the links 
of the roller chain, and the shoe pins act the same 
as the pins in the chain. 

Double sprockets, which drive the crawlers, en- 
gage the shoe pins and transmit the driving torque 
to the shoes with a smooth rolling motion. These 
sprockets engage each shoe pin at two points, this 
serving to keep the shoes in line and also to dis- 
tribute the wear on thé pins. The sprockets are 
designed so that every other tooth engages a pin 
in the shoe, allowing for turning the sprocket a 
distance of one-half of the shoe pitch and putting 
a new set of sprocket teeth in engagement with 
the pins. Life of the sprockets is thus doubled. 

The lower strand of the track is supported on 
a series of rollers which are journalled in the 


longitudinal crawler frame. These rollers engage 
a hardened track on each side of the shoe and 
are spaced longitudinally so that there can be no 
tendency for the shoes to jack-knife. This also 
assures each shoe carrying its proportional share 
of the load. 

Lateral guides are provided for the track by 
wear-resisting slide plates mounted on the crawler 
frame. Lugs, cast integral with the crawler shoes, 
contact these wearing bars and keep the lower 
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strand of the track in alignment at all times. These 
lugs are sufficiently high to prevent lateral dis- 
placement of the track even though the track 
should sag when the machine is travelling over un- 
even terrain. The upper strand of the crawler 
track is supported on the slide rails which bear 
on the same section of the shoe as the lower rollers. 
This prevents undue sag in the upper strand. 
Frames are welded high tensile strength steel 
and are bolted to the main section of the car 
body so that they can be removed when necessary 


Standard Parts Provide 


By L. D. Tyson 


Chief Engineer 


Foster Machine Co. 


O PROVIDE a large speed range for a super- 
finishing machine, its drive is designed to 
incorporate three vari-speed units in series. 

Each has a speed range up to a ratio of 3 to 1. 
Thus compounding them as shown in the draw- 
ing gives a maximum 27 to 1 overall ratio. 

The motor carrying one of the units and a 
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countershaft carrying another are set in line. A 
second countershaft carrying the third unit and 
the take-off to the spindle is mounted in a yoke 
Suspended beneath the headstock of the machine 
in such a manner that the center distances between 
the two pulley groups can be changed. 

Speed change is accomplished by a handwheel 
and screw operating on a fork or arm which 
controls the swinging movement of the yoke. This 
handwheel and screw are provided with a planetary 
gear speed-indicating device. By movement of the 
wheel all three of the units are gradually increased 
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to keep the entire unit within shipping clearance. 
The car body also is welded, with the main cylin- 
drical section of the car body and the axles com- 
bined into one integral unit. In this type of con- 
struction the bearings for the drive shafts are all 
carried in a single unit which is machined in one 
setting of the part in the machine or 
fixture. This method of construction 
and fabrication insures perfect align- 
ment of parts thus assuring maxi- 
mum performance. 


Economical Drive 


or decreased in ratio as the case may be. Con- 
sequently a dial can be calibrated to show the out- 
put speed at any given point. 

The method thus adopted accomplishes the 
purpose of providing a simple, vari-speed drive 
with a ratio beyond anything readily obtained by 
other methods and, at the same time, at a moder- 
ate cost. 


Utilizes Flexible Linkages 
By W. C. Sutton 


Engineer 
Lindsay Wire Weaving Co. 


WO problems involvinz power transmission 
in the design of a machine have been solved 
by the use of a simple device which is sel- 

dom considered by designers as suitable for con- 
tinuous operation. 


In one case it is required to provide intermittent 
oscillating movement independently to two small 
levers. They are mounted on a common shaft that 
is adjustable axially through a considerable range. 
The driver is a camshaft about three feet distant, 
with several intervening obstructions that prevent 
any form of straight line connection. The utili- 
zation of a heavy type of Bowden wire or “choke 
control,” solved this problem. Simple end fittings 
are used as illustrated, the important function of 
which is to avoid bending the operating wire 
at the end of the casing. In this particular case 
the wire is loaded in compression. Greater forces 
with a longer stroke may be transmitted if the 
wire can be kept in tension. Extreme pressure 
oil or worm gear lubricant are best for the lubri- 

(Continued on Page 62-8) 
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Fig. 1—Individually motorized drill spindles utilize 
4-speed, constant-torque motors which are totally 
enclosed and fan cooled. A built-in pole changing 
switch is used with overload, undervoltage protection 


QUIRREL-CAGE polyphase induction motor is 
the preferred drive in industry because of its 
low cost, freedom from trouble and main- 

tenance, ease of control and the economics in dis- 
tribution of alternating-current power. While its 
speed is normally constant the development of the 
multispeed form gives it a useful measure of flex- 
ibility. Although the speed of operation of this 
type of motor cannot be continuously varied over 
a wide range as in the case of a direct-current 
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Part IV—Multispeed Induction Motors 


By J. H. Fortenbach 


Induction Motor Eng. Dept. 
General Electric Co. 








motor, it can be built to operate at a number of 
fixed speeds. In practice these speeds usually are 
limited to four. : 


The multispeed, squirrel-cage induction motor 
is similar in characteristics, then, to a _ shunt- 
wound direct-current motor with the controller ar- 
ranged so that it will operate only at a few defi- 
nitely fixed speeds. 


Although the polyphase multispeed motor does 
not have the continuously varying speed char- 
acteristic of the shunt-wound direct-current mo- 
tor it still has many fields of useful applications 
where the single-speed induction motor would re- 
quire elaborate mechanical devices in the drive 
to obtain different speeds. 


In its most rudimentary form, the multispeed 
motor resembles two complete motors coupled in 
tandem, each operated with the other idle but run- 





Fig. 2—Below—Stator connections for multispeed poly- 

phase induction motors. For three-phase, two-speed, 

one-winding, the connections are shown at a for con- 

stant horsepower, at b for constant torque, and at ¢ 
for variable torque connections 
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ning. If two motors were used, two cn-els mivht 
be chosen for 60-cycle power to b2 any of the 
synchronous speeds for this frequency such as 
3600, 1800, 1200, 900, 720 and 600 revolutions per 
minute. In practice, however, the two motors are 
coalesced into one. 

Inasmuch as wound-rotor, multispeed motors 
are little used, only squirrel-cage motors will be 
considered at this point of the discussion. From 
a practical point of view, a multispeed induction 
motor seldom can have more than four speeds. 
The reasons for this are as follows: 

First, although motors have been built with 
four stator windings, it usually is not practical 
to make a multispeed induction motor which will 
meet a machinery manufacturer’s requirements 
with more than two stator windings because of 
cost, space, performance, and reliability limita- 
tions. Second, it is not practical to make a single 











Fig. 4—Below—Connections for two-speed motors. At 
a is shown the high speed connection with four poles, 
b is the connection for low speed with eight poles. 
Current flow is indicated by arrows on solid lines; 
flux path, by arrows on dash lines 



























Fig. 3—Constant-torque, two-speed, single-winding motor drives spinle on this ram type 
turret lathe. Speed is changed by magnectic controller 





primary winding induction motor with more than 
two speeds because of the large number of stator 
winding leads which must be brought out to the 
terminal board for reconnecting from one speed 
to the other. This large number of stator leads 
makes the cost of the motor control prohibitively 
high. For this same reason, it is practical to make 
a single stator winding only for speeds which 
have a speed ratio of 2:1. So, with only two stator 
windings available per motor and with only two 
speeds for each winding, not more than four 
speeds are practical in one motor. 

Speed of a squirrel-cage induction motor de- 
pends upon the number of poles for which the 
stator winding is wound and the frequency of the 
power supply. For 60 cycles, RPM = 7200 
number of poles. For 25 cycles, RPM =— 3000 
poles. Following is a table of available speeds 
developed from these equations. 


TABLE I 
Relation of Number of Poles to Speed 
For 60 Cycles For 25 Cycles 
No. of Poles RPM No. of Poles RPM 
2 3600 2 1500 
4 1800 4 700 
6 1200 6 500 
~ 900 . 375 
10 720 12 250 
12 600 


Examples of some speed and pole combinations 
in four-speed motors for 3-phase 60-cycle power 
supply are listed in TABLE II. 

The following shows how all three-phase multi- 
speed motors may be classified according to the 
number of speeds and number of stator windings 
on the basis that not more than two stator wind- 
ings should be used in one motor. 

1. Two speeds (2:1 ratio), single winding 

2. Two speeds, two windings 

3. Three speeds, two windings 

4. Four speeds, two windings. 

In the three-speed motor, two of the speeds 
must have a 2:1 ratio. In the four-speed motor, 
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the two sets of speeds must each have a 2:1 ratio. 

Two-phase power supply somewhat handicaps 
the use of multispeed motors. It is hardly ever 
practical to make a two-phase motor with more 
than two speeds because each speed should have 
a separate stator winding. Two-phase, two-speed, 
single-winding motors have been made but the 
inherent electrical characteristics are so poor that 
it is much better to use two independent stator 
windings. 

It might be well, at this point, to consider the 
limitations on the horsepower ratings of multi- 
speed motors. Obviously, the two complete motors 
coupled in tandem could each be built for any 
horsepower output required. The same is true 
when two stator windings are built into one ma- 
chine which utilizes a common rotor. For pur- 
poses of standardization, industry recognizes three 


Fig. 5—Milling machine driven by 714-horsepowet 

1800/1200 /900/600 R.P.M. constant-torque motor for 

table feed. Speed is selected by pole changing switch 
in side of controller cabinet 


varieties of ratings for multispeed motors. These 
varieties are constant-horsepower, constant-torque 
and variable-torque, and are compared in TABLE III. 

Machine designers will recognize the constant- 
horsepower motor as the one used for the drive 
which does the work, such as the cutting drive 
on a lathe. This drive calls for the same horse- 
power at all speeds because in general the horse- 
power is proportional to the cubic inches of metal 
cut and because, in general, slower speeds call 
for proportionally larger cuts. Typical applications 
are shown in Figs. 1, 3 and 5. 

The constant-torque motor will be recognized 
as the one used, for instance, on feed drives where, 
in general, the torque required is the same for 
all speeds and the horsepower is directly propor- 
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tional to the speed. 

The variable-torque motor is commonly used 
for pumps, fans and similar applications. 

The stator winding connections of the three. 
phase, single-winding, two-speed motor for the 
constant-horsepower, constant-torque, and varia- 
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Fig. 6—Approximate speed-torque and speed-current 
curves for a 50/25 horsepower, 1200/600 RPM, 220-volt 


induction motor 


ble-torque varieties are shown by Fig. 2. For these 
motors, approximate relative maximum torque out- 
puts are given in TABLE IV. 


TABLE II 


Typical Speed Combinations for 3 Phase 


No. of Poles Revolutions per Minute 
1 2/4/6/12 3600/1800/1200/600 
2 4/6/8/12 1800/1200/900/600 
3 6/8/12/16 1200/900/600/450 


The principle of the polyphase, two-speed, single- 
winding motor which has a, 2:1 speed ratio is 
simple. The speed of an induction motor is in- 
versely proportional to the number of poles for 
which the stator winding is wound. Two speeds 
can be obtained from one stator winding, if by 
reconnecting it, the number of poles of the stator 
winding is doubled. The reconnected speed is one- 
half of the original speed. As a motor usually is 
wound with half north and half south poles, the 
number of poles can be effectively doubled if half 
of the poles are reversed. The result is a winding 
having all wound poles of like polarity and con- 
sequent poles of opposite polarity appearing be- 
tween the wound poles. 

In Fig. 2, the low-speed connections are so placed 
that the currents which flow through the winding 
cause all the wound poles to have the same polar- 
ity. Hence, the effective number of poles is dou- 
bled and the speed of the rotating field is halved. 

(Continued on Page 78-8) 
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Fig. 1—Automatic unit at right of washer 
utilizes perforated disk to control operations 


Fig. 2—Rear view of control unit with panels 
removed to show arrangement of air 
cylinders, steam tubes, syphon, valves 


Perforated Disk 


Controls Sequence 


ECHANIZATION of production is a principal prob- 
lem facing designers of machines for quantity output 
at low unit cost. Aiming at a solution of this problem 

with respect to professional laundries. The American Laundry 
Machinery Co. developed a mechanical control to take its 
machines through an entire washing cycle without manual 
operation of any functions except loading and unloading. 

Utilization of a perforated brass formula plate in the 
control unit shown in Fig. 1 governs the entire cycle accord- 
ing to the formula plate in use. In this way 59 manual opera- 
tions are eliminated in each cycle, substituting mechanical 
control at precisely the right time for such operations as 
changing water, setting water levels, introducing supplies 
and regulating important temperatures. 

Perforated on an aluminum fixture, the circular 
formula plate controls valves in accordance with 
time allowances and supply requirements. The 
method of control will be discussed briefly in the 
following to point out the design features. The 
formula plate is placed on its spindle, Fig. 2, and 
locked in position with a thumb nut. A diaphragm 
plunger head, shown raised at left in Fig. 2, is 
dropped down to a horizontal position over the 
top of the perforated plate, and latched in position 
shown in Fig. 3. The control is operated by a tog- 

(Continued on Page 86-8) 


















BILITY of a machine to function correctly 
may be determined by reducing the machine 
to a chain of links and pairs and applying the 

criterion of restraint to determine whether it has 
enough, too many, or too few members. Likewise, 
the machine designer can use to good advantage 
a new criterion, the “Control Criterion” to evalu- 
ate the electric or hydraulic controls required for 
a machine. 

While this control criterion is applicable to me- 
chanical, hydraulic and pneumatic controls, it 
originally was developed for electrical control cir- 
cuits. It provides a simple check on the effective- 
ness of even the complex control circuits required 
on modern machines. Applied in much the same 
way as the criterion of restraint, the control cri- 
terion determines if the control has enough, too 
many, or too few members to accomplish the desired 
functions of the machine. The machine designer 
is best qualified to apply this criterion since he 
best understands the machine and the require- 
ments of the job. 

Electrical control is easier to analyze if the 
complex forms of the devices are not considered. 
Contacts may be operated by various means such 
as magnetic, mechanical or thermal. The con- 
tacts themselves are simple in structure and serve 
either to open or to close a circuit. Electrical 
wiring carries the electrical energy to the operated 
members. Motors, magnets and other operated 
members sometimes have complicated forms, but 
they all serve one purpose. They usefully convert 
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Fig. 9—Electrical control of hydraulic motions involves six solenoid valves on wheel base of grinder 





sine 





electrical energy into energy of another form. 
Typical conversion devices are represented by re- 
sistors, transformers, and rectifiers. These serve 
to change the electrical energy into more useful 
forms. A functional grouping of electrical de- 
vices used on machine control will therefore list 
only four classifications: (1) Contacts; (2) wires; 
(3) operated members; and (4) conversion equip- 
ment. 


Operations Determine Minimum Circuits 


Machine operations determine the number and 
type of operated members and the power supply 
available governs the necessity for conversion de- 
vices. While not as evident, the machine function; 
determine the number of contacts. In turn, the 
number of contacts, operated members, and con- 
version devices (including their arrangement on 
the machine) determine the number of wires to be 
used. The control criterion specifies a relation- 
ship between the various op2rations of a machine 
and the number of contacts necessary. Since the 
simplest control for a givcn number of functions 
will be the one with the least contacts, the ma- 
chine designer must plan his machine to includ? 
all necessary functions and to eliminate all un- 
necessary ones. Before the control is designed, 
therefore, the various operations should be ana- 
lyzed and tabulated. 

Any single electrical contact furnishes two con- 
ditions—open or closed circuit. A “free contact” 
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does not depend on the position of any other contact in the 
circuit. After the first free contact, each additional free 
contact that is added to the circuit will add one condition. 
To add circuit closing or starting conditions, contacts are 
added in parallel. For circuit opening or stopping condi- 
tions, contacts are added in series. 


Applies to All Free Contacts 


Free contacts form the principal type used in control 
circuits. Many fundamental contro! circuits are composed 
entirely of free contacts. Single po'e pushbuttons, overload 
relays, limit switches, and single pole magnetic relays may 
be combined to form complete controls of the simpler types. 
The control criterion for free contacts may be expressed as 
follows: 


F=C=N,4+1 


Where F = number of machine functions (electrical), 
C = number of conditions furnished by control, and N; = 
number of contacts (free contacts only) 

To show that this criterion may be applied equally to 
series and parallel contacts, the following considerations are 
developed. 

SERIES CONTACTS: Assuming N contacts in series, there 
is one condition obtained with all contacts closed. Any con- 
tact being open will dominate all conditions obtained with 
other contacts being open. Because there are N conditions 
obtainable with one contact being open, the total conditions 
are N + 1. 

PARALLEL CONTACTS: With N contacts arranged in paral- 


Fig. 10—Schematic 
diagram of common 
**on-off’’ circuit 
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Fig. 11—Diagrams show how control criterion 

is applied to circuits. At a, five conditions 

are met by four contacts; a limit stop is added | 

at b; start condition is added withf[another 

pushbutton in parallel at c; and at _d the start 
buttons are connected in_series 






lel, there is one condition that can be ob- 
tained with all contacts open. Any con- 
tact being closed will dominate all con- 
ditions obtained with other contacts be- 
ing closed. Since there are N condi- 
tions with one contact being closed, 
there are a total of N + 1 conditions 
as has been shown for the contacts in 
series. 

SERIES-PARALLEL CIRCUITS: The fore- 
going method of analysis can also be 
applied to series-parallel circuits to 
show that closed contacts in parallel 
dominate conditions obtained from other 
closed contacts in parallel. Also, in 














































the series part of the circuit, open contacts domi- 
nate conditions obtained from other open contacts 
in series. 


To express this as a formula, N, — number of 
series contacts and N, — number of parallel con- 
tacts. Total conditions = (N, + 1)(N, + 1) = 
N, + N, + N,N, + 1 conditions. For a parallel 
circuit in series with a series circuit N,N, condi- 
tions will be dominated by N, conditions and the 
net conditions available will be N, + N, + 1. 
For a series circuit in parallel with a parallel 
circuit, N,N, conditions will be dominated by N, 
conditions and the total net conditions available 
will still be expressed by the formula NV, + N, + 1 
which again is an expression of the control cri- 
terion. 


Examples Illustrate Applications 


Examples of applications of the criterion to a 
single motor circuit with overload protection 
should start with the common “on-off” circuit 
using a selector switch as illustrated in Fig. 10. 
Conditions are ‘‘on,” “off” and “overload.’”’ These 
three conditions are supplied with two contacts 
and the control criterion is satisfied for this par- 
ticular circuit. 


To add low voltage protection to this control 
as shown in the schematic diagram, Fig. 1la, the 





Fig. 12—Stop button in fundamental control circuit 
replaced by selector switch for jog operations. 


conditions are now “start,” “stop,” “run,” “over- 
load” and “low voltage.” These five conditions 
are furnished by the four contacts and the cri- 
terion is satisfied. This circuit now forms a 
foundation for most control diagrams. For ex- 
ample to add a “limit stop” condition, a limit 
switch is added in series with No. 1 interlock, Fig. 
11b. A “start”? condition from another station or 
point of the control may be added by adding an- 
other start button in parallel with the first, Fig. 
llc. If it is required to depress both start buttons 
in order to start, both start buttons are connected 
in series as in Fig. 11d. 


These examples show how conditions are in- 
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creased by the addition of contacts and illustrate 
the rule that contacts for starting conditions are 
added in parallel and contacts for stopping con- 
ditions are added in series. Each example also 
satisfies the control criterion for free contacts, 
F = C= N,; + 1. If contacts are located differ- 
ently the conditions of the control may be changed, 
but the number of conditions will remain the same 
and the control criterion will be satisfied. For 
instance, the stop button in the fundamental con- 
trol circuit may be replaced by a selector switch 
placed in series with the No. 1 interlock, see Fig. 
12. The conditions are now “jog,” “run,” “stop,” 
“overload” and “low voltage.” The control cri- 
terion is satisfied but the start condition in the 
original control has been replaced by the new 
jog condition. 


Can Simplify Wiring 


Once a workable control has been designed, the 
contacts can be located on the diagram to simplify 
the wiring of the machine. All contacts that 
are close together on the machine, should be lo- 
cated as closely together as possible on the elemen- 
tary diagram. The control criterion shows that 
nothing can be gained by locating contacts on 
both sides of the operated members. 

Good control practice will connect all operated 
members to the right-hand line of the schematic 
diagram. Since contacts on the panel are located 
close to most operated members, they should be 
as close as possible on the functional diagram. 
Pushbuttons and selector switches are close to- 
gether on a machine and the functional diagram 
should group them at the left-hand line of the 
diagram. Other contacts such as limit and timer 
switches can be placed between the manually oper- 
ated contacts and the contacts mounted on the 
panel. 


Produces Simple and Safe Control 


Such a logical arrangement of the electrical 
parts on the elementary diagram will tend to pro- 
duce automatically a simple and safe control. Con- 
tacts can be relocated in the final revision of the dia- 
gram to simplify the wiring of the machine. If 
the control criterion is satisfied, no further re- 
duction of the number of contacts is possible with- 
out a reduction in the machine functions. With a 
clear cut layout of the wiring, the machine de- 
signer can be sure that the control design is off 
to a good start. 

Part III, in the next issue, will conclude this 
discussion on designing electrical control circuits. 
Restraint of electric contacts as well as special 
applications of the control criterion will be covered. 
Also, apparent exceptions to the criterion will be 
pointed out and identified. 
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Use New V-Belt Ratings 


for Economical Drive 


By E. A. Gahl 


Allis Chalmers Mfg. Co. 


EW V-belt ratings, recently adopted by V- 

belt manufacturers, are of considerable im- 

portance to design engineers because they 

take into consideration two important factors: 

Belt speeds and sheave diameters. Furthermore, 

the disadvantages of using small diameter sheaves 
is particularly emphasized in the new ratings. 

Good engineering requires not only the selection 

of suitable sheave ratios and economical centers, 

but also consideration of other factors such as 


TABLE I 


Horsepower Ratings for A-Section V-Belts 
(% to 5 HP., 40 Lbs. Belt Tension) 





Velocity Pitch Diameters 
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Fig. 1—Multiple-spindle automatic machine incor- 
porates compactness and accessibility in its drive. 
Short contact arcs of belt require careful application. 


first cost, upkeep and replacement. While V-belt 
drives are primarily a comparatively high speed 
drive, such advantages as quietness, shock absorb- 
ing qualities, cleanliness and general adaptability 
have made them practical for almost every kind 
of machine. Refrigerator compressors, automo- 
bile fans, furnace fans and automatic water pumps 
comprise the simplest applications usually using 
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TABLE II 















































































V-belts. Heavy machinery such as rock crushers 
| . * e » y 
Horsepower Ratings for B-Section V-Beits hammer mills, paper mill beaters, lumber mills 
; (2 to <5 HP., 70 Lbs. Belt Tension) and air compressors area few of the 
sisi ee ieee |. #42'_-| many larger types of applications. 
| i in : ae se ee a wry Pp 7. 0” Other applications for which these 
° in e ° ° ° e ° : ° 
— a — i " drives are particularly suitable are 
j 1.4 1.5 1.6 1.7 1.8 6 . , 
1100 1.4 1.5 1.6 1.7 1.8 1.9 shown in Figs. 1, 2 and 3. Belt 
: ; ; ; ; :0 2. : 
[ 1300 16 1:8 1:9 2:0 2:1 2:2 speeds from 1000 feet per minute 
1400 1.7 1.9 2.0 2.1 2.2 2.3 up to 5000 feet per minute are par- 
1500 1.8 2.0 2.1 2.3 2.4 2.5 , ’ 
| 1600 1.9 2. 2:3 2:4 2:5 2:6 ticularly recommended, when used with sheaves 
1700 2:0 2.2 2.4 2.5 2.7 2.8 , 
| of proper diameters. 
1800 2.2 2.4 2.5 2.7 2.8 2.9 
2000 ie o-3 Se Se | e3 During the past year, belt ratings were revised 
— FT # 3.7 3.9 3.1 3.2 3.4 to recognize application factors. Emphasis is no 
2200 2.5 2.8 3.0 3.2 3.4 3.5 : ini : 
2300 2:6 2/9 3:1 3:3 3:5 36 longer given to any minimum sheave diameter, 
; ; ! 4 ‘ ; : : “ 
i 2500 2'8 3:1 3°3 38 3°7 39 but to all diameters for a given horsepower and 
2600 2.9 2.2 3. ‘ . 6 3.8 4.9 belt hes By a a of larger diam- 
000 >3 33 >. ZS 77 = eter s eaves, the reduced be t exing and higher 
| 2900 3.1 3.4 3.7 3.9 4.2 4.4 speeds permits increasing the belt ratings. 
3000 3.2 3.5 3.8 4.0 4.3 4.5 , ; ; i i 
$100 3:2 3.6 3:9 4.1 44 4:6 The new V-belt drive ratings given in TABLES I, 
3300 3°3 3:7 4:0 :3 16 re II, Il, IV and V show = gegen obtainable 
3400 3.4 3.7 4.1 44 4.7 4.9 5 —— belt npg a t 4 bsipin ee 
pase 7 se +2 ‘3 ‘7 oe of sheaves use with eac of the standar t 
3700 3.5 3.9 4.3 4.5 4.8 f.1 sizes. In the head of each table is indicated the range 
3800 3.5 3.9 4.3 4.6 4.9 5.2 of horsepower rating for which the particular belt 
3900 3.5 3.9 4.3 4.6 4.9 5.2 : : , ; 
3.5 4.0 4.4 4.7 5.0 5.3 section is recommended, whether in a single or 
4100 3.5 4.0 4.4 4.7 5.0 5.3 ; 
multiple belts. These tables have been developed 
4200 3.5 4.0 4.4 4.7 5.1 5.4 
4300 3.5 4.0 4.4 4.7 5.1 5.4 
4400 3.5 4.0 4.4 4.8 5.1 5.4 
4600 3.4 4.0 4.4 4.8 5.1 5.5 . . 
4700 3.4 3.9 4.4 4.8 5.2 5.5 Horsepower Ratings for C-Section V-Belts 
4800 3.4 3.9 4.4 4.8 5.2 5.5 
4900 3.3 3.9 4.3 4.8 5.1 5.5 (15 to 100 HP., 125 Lb. Belt Tension) 
5000 3.3 3.8 4.3 4.7 5.1 5.5 
Velocity Pitch Diameters 
Fig. 2—Hydraulic feed drill utilizes V-belts to advantage in : 12.0" 
Ps i a” ” - ? 
for both hydraulic and mechanical drives Ft./Min.] 7.0 8.0 9.0 10.0 11.0” | & Larger 
1000 2.0 2.5 2.8 3.1 3.4 3.6 
1100 2.2 2:7 3.1 3.5 3.7 3.9 
1200 2.4 2.9 3.4 3.8 4.0 4.3 
1300 2.6 3.2 3.7 4.1 4.4 4.6 
1400 2.7 3.4 3.9, 4.4 4.7 5.0 
1500 2.9 3.6 4.2 4.6 5.0 5.3 
1600 3.1 3.9 4.5 4.9 5.3 5.7 
1700 3.3 4.1 4.7 5.3 5.6 6.0 
1800 3.4 4.3 5.0 5.5 5.9 6.3 
1900 3.6 4.5 5.2 5.8 6.2 6.6 
2000 3.7 4.7 5.5 6.1 6.5 7.0 
2100 3.9 4.9 5.7 6.3 6.8 7.3 
2200 4.0 5.1 5.9 6.6 7.1 7.6 
2300 4.2 5.3 6.2 6.8 7.4 7.9 
2400 4.3 5.5 6.4 7.1 7.7 8.2 
2500 4.5 5.7 6.6 7.3 8.0 8.5 
2600 4.6 5.8 6.8 7.6 8.2 8.8 
2700 4.7 6.0 7.0 7.8 8.4 9.0 
2800 4.8 6.2 7.2 8.0 8.7 9.3 
2900 4.9 6.3 7.4 8.3 9.0 9.6 
3000 5.0 6.5 7.6 8.5 9.2 9.8 
3100 5.1 6.6 7.8 8.7 9.5 10.1 
3200 5.2 6.7 7.9 8.9 9.7 10.3 
3300 5.3 6.9 8.1 9.1 9.9 10.6 
3400 7.0 8.3 9.3 10.1 10.8 
3500 7.1 8.4 9.4 10.3 11.0 
3600 7.2 8.5 9.6 10.5 11.2 
3700 7.3 8.7 9.8 10.7 11.4 
3800 7.4 8.8 9.9 10.9 11.6 
3900 8.9 10.1 11.0 11.8 
4000 9.0 10.2 11.2 12.0 
4100 9.1 10.3 11.3 12.2 
4200 u 9.2 10.4 11.5 12.3 
4300 -_ K =o 9.3 10.5 11.6 12.5 
4400 10.6 11.7 12.6 
4500 } 10.7 11.8 12.7 
4600 17" 10.8 11.9 12.9 
4700 "Yo 10.8 12.0 13.0 
4800 10.9 12.1 13.3 
1 c 
2 
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Fig. 3—Efficient and quiet 
drive is obtained on shaper ar 
with V-belts 
from the following formula which has been adopted 
by the multiple V-Belt Drive Association. 
[lorsepower Ratings for D-Section V-Belts [ern — 4Etin _ Laid | ) ‘] et 
0 : SS 2 
(50 to 250 HP., 230 Lb. Belt Tension) 3nd 9 \60 T,—‘'- 33000 
Where: 
Velocity Pitch Diameters HP/belt = Horsepower recommended per belt. 
in 17.0” _ 
Ft./Min.| 12.0” | 13.0" | 14.07 | 15.07 | 16.07 | & Larger Peer: sarong p ? 
» = Breaking stren of one cord. 
1000 4.5 5.1 5.6 6.1 6.5 6.8 g ag 
oo 4.9 5.8 6.2 6.7 7.2 7.5 ” =Number of cords in belt. 
1300 | 8:3 ie ; 3 3 HH E =Modulus of elasticity of belt cords. 
wend -_ 78 7.8 8.4 9.0 9.4 t =Outer cord distance from neutral 
- 6.5 7.5 8.2 9.0 9.6 10.1 axis of cord cross-section. 
50 : 
1700 73 84 8:3 10:1 10:8 id 1/n; =Area of one cord cross-section. 
; , 10.6 11. 3. _ pj 
1900 8.0 9.2 10.2 11:1 11.9 12.6 d Sree ith — yeni 
= i 6) r ft. len ; 
2000 | 8.4 9.7 10.7 11.7 12.5 13.2 W =Weight elt pe 8 
asi st 10.1 11.3 12.2 13.0 13.8 g =Gravity constant. 
22 ; 10. ; 3. ; eae P 
2300 915 10:9 12.1 13.2 14.1 14.9 V =Belt velocity in ft./min. 
2400 9.8 11.3 12.6 13.7 14.6 15.5 T,=Belt tension on tight side. 
2500 | 10.1 11.6 12.9 14.1 15.1 16.0 - ; ‘ 
2600 | 10.4 12/0 13.4 14.6 15.6 16.6 T,= Belt tension on slack side. 
2700 10.6 12.3 13.8 15.0 16.1 17.1 T:-=Tension due to centrifugal force. 
2800 | 10.9 12.7 14.1 15.5 16.6 17.6 aad 7 
2900 11.2 13.0 14.5 15.9 17.0 18.1 kT n= Maximum allowable tension. 
3coo | 11.4 13.3 14.9 16.3 17.5 18.6 4Hin_ ,, , 
3100 11.7 13.6 15.2 16.7 17.9 19.0 Sad = T,= Bending stress term. 
3200 | 11.9 13.9 15.6 17.1 18.4 19.5 
3300 | 12.1 14.1 15.9 17.4 18.9 19.9 Ww/V\?2 7 
3400 13.2 14.4 16.2 17.7 19.1 20.3 my 60 =T-.—=Centrifugal force term. 
3500 12.4 14.6 16.5 18.1 19.5 20.7 
: 2. 14. 16. . é ie : ; 
3700 12.7 15:0 17.0 13:7 20.2 21.5 The above formula in a more usable form is 
3800 | 12.8 15.2 17.2 18.9 20.4 22.2 
sone 15.3 17.4 19.2 20.7 22.3 HP/belt = - o 3s 
400 15.5 17. 19. 21. 2. : tn 2 
4100 15.6 17.8 19.6 21.3 22.8 [ s3916% aon oe -=— 909 W (es ) ] * i000 
on 9 19.8 21.5 0 
0 20.0 j P . , 
4400 1 20.1 21.9 3 By studying the new tables it will be found 
pone 20.3 22.1 5 that for any given belt velocity the horsepower 
4700 20.5 22.4 é | ratings grow larger with increased diameters. This 
7 22.5 3 means that it is usually permissible to use fewer 
0 ; ; 
5000 32 6 4 (Continued on Page 90-S) 
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‘Through a roller chain drive, power 
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| Controls of Empoo’ hon- 
' ing machine. (above) 
' have been: simplified and 


blended into m@gchine’s 
contours. Traverse is 
controlled in decimal in- 
crements to a maximum 
of sixty inches, on work 
ranging in size from two 
to twelve inches. A cross 
hatch motion of the stones 
is obtainable through the 
use of a variable speed 
transmission, automatic- 
ally or manually con- 
trolled. All working parts 


of machine are enclosed 


is conveyed in the Markem machine 
(right) from a small gearmotor to a 

























: Rotem; Allove! 
pair of automatic feed ink reservoirs dined of smal 
and a pair of wheels holding rubber Swildirols the 
printing elements, one set for each amd and a V 
color desired. The motor is touch- flow the mix 
controlled by the insertion of a is maily unde 
synthetic rubber offset roll and the liguifflemperatu 


machine imprints a two-color im- 
print in reverse on the. roll 
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THIS MONTH'SS oxidatic 


ated in vacuum-se@pitch of B 
The switch has nog connec 
only two movable ™ designe 
overrun it. Driviniiged and 
and positive ands startiz 
assured. All parti have *‘! 
improves and al: 
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pting see P 


Manually operated plun- 
gers actuate Rowe cigar- 
ette merchandiser (right). 
When-penny change-mak- 
ing device is used, drive 
bracket extending down 
through plunger contacts 
a flat spring connected to 
the change device shatt. 
This shaft turns shutter 














into aperture of shuti- 
Upward plunger stm 
then releases pennies f 
delivery chute. Machi 
automatically resets 




















Change-O-Matic mechanism in Atlas milling 
machine (left) permits instant selection Oi™ 
reversible automatic table feeds. By turning 
a knob one of four separate gear trains in the 
mechanism is engaged with the spindle gear, 
while a tumbler lever reverses direction of 
feed. Drive from motor to countershaft and to 
spindle is by V-belts. Support brackets for 
countershaft and motor base are attached 
directly to column, making machine compact 














i Allover Sani-Soap unit (below) is mounted 
of small fractional-horsepower motor. A 
ols the motor and simultaneously operates 
and a valve in the machine facilitating the 
the mixing chamber. Low-capacity heater 


uy u 


ALHINES 


(Forlsting see page 96) 


HSH Oxidation of contacts is elimin- 
-sedmwitch of Barrett adding machine. 
nome connections. New clutch has 
ble m designed that machine cannot 
ivingged and disengaged by a cam 
ands starting and stopping are 
ari have ‘‘Pentrate’’ finish which 
ove and also rustproofs 


nder the liquid chamber, holding the 
Housing is molded of Durez 





Speed of Davidson duplicator (above) is changed by 
moving base of driving motor, thus varying pitch of 
V-belt pulley. Train of gears transmits power from drive- 
shaft. Suction feeder has separate motor and the paper 
pickup mechanism is driven by a rod connected to the 
crank arm of the feeder and to a driving disk on a shaft 
in the duplicator. Conveyor tapes are also V-belt. 
Inking and dampening mechanisms have separate 
controls and an air clutch shuts off paper feed 


ymatic curtain control, operated from 

F Outside lever, exposes exact amount 
b€gative sheet required in Rectigraph 

m= contained photographic unit (left). 
~~ trol crank, electrically operated, winds 
the €xposed print into a spiral tank, cuts 
it off, grips the lead edge and pulls it 


ace up into the fixing tray. A brass gear i. 
With an internal spiral babbitted in | 


ub is on the rack bringing the print o 





Automatic timer, filter 
pressure gage, operat- 
ing lights and handles 
are grouped for con- 
venience in Bowser 
synthetic dry cleaning 
unit (above). Monel 
cylinder is mounted in 
self-aligning pillow 
blocks and is driven by 
V-belt. Separate motors 
drive pump and venti- 
lating fan. Frame is 
welded angle steel 


Hydraulic motions are 
prominent throughout 
the Caterpillar tractor 
(below). Foot-pedal 
operated, independent 
hydraulic brakes are 
on each rear wheel of 
tractor, and _lever- 
operated vacuum 
booster acts on both 
tractor brakes and the 
hydraulic brakes on 
rear wagon wheels. 
Hydraulic booster 
arrangement gives 
finger-tip steering, 
requiring effort of only 
one pound at rim of 
twenty-inch wheel, 
Powered by six-cylin- 
Me der engine 
ee 





en 




















Fig. 1—Conventional pneumatic 
application for clutch operation 
includes regulator, surge tank, 
filter and solenoid-operated valve 


Air Is Economical Answer 


to Control Problems 


EVELOPMENT of pneumatic equipment such 
as air cylinders, pressure regulators, control 
valves, etc., has far outdistanced its applica- 

tion for drives and controls designed into machines. 
The majority of pneumatic machine applications 
are confined to relatively simple holding or dis- 
placement functions such as illustrated by air-oper- 
ated chucks on machine tools and the use of a cyl- 
inder to actuate a friction brake or clutch of the 
type shown in Fig. 1. 

Inherent potentialities of a compressible fluid 
such as air, however, provide the design engineer 
with certain opportunities in developing more com- 
plex sequence control circuits, operation cycle tim- 
ing and machine counterbalancing possible by no 
other method at comparable cost and simplicity. 
The related subjects of sequence control and timing 
may well be considered together. 

Most common of the several methods of obtaining 
sequence control or delayed timing is by use of a 
dashpot on the control valve. Such applications 
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are common on crank or eccentric presses where 
a slight delay is desirable after the release of the 
ram clutch and before the brake is applied. Such 
dashpots may be of either the spring-opposed dia- 
phragm or piston type utilizing a properly sized 
orifice to produce the necessary time delay. 


Provides Precise Timing Medium 


For more precise timing required where three or 
more elements must operate in a predetermined se- 
quence, accurate control is obtainable by use of me- 
tering orifices. Shown in Fig. 2 is a diagrammatic 
sketch of such a circuit wherein three air cylinders 
may be operated in any predetermined sequence, 
each operating a given time interval after the other. 

Air is supplied through a moisture trap and 
pressure regulator to a surge tank. This tank 
serves to eliminate compressor pulsations from the 
pneumatic system. Two lines are taken from the 
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Ci ylin ders 
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Fig. 2—Pneumatic variable timing 

and sequence control circuit for 

three elements may be extended 
easily for any number 


tank. One of these supplies the cylin- 
der circuit, the other the pilot timing 
circuit shown in the lower left. The 
pilot circuit consists of three receivers 
connected to the surge tank through in- 
terposed orifices and a control valve. 
Connected to each receiver is a pres- 
sure-operated electric switch or relay. 

In operation, when the control valve is opened to 
the pilot circuit, pressure builds up in the receivers 
until the contactors are actuated. The solenoid 
valves are thus opened, admitting air to the cylin- 
ders. Resetting is accomplished in this case by ex- 
hausting the receivers to atmosphere and shorting 
the ends of the cylinders, permitting external load- 
ing to return the pistons to their initial position. 

In order to simplify the timing of such a circuit 
the pressure contactors should be set at pressures 
less than half of that maintained by the regulator 
in the surge tank. By so doing the rate of flow 
through the orifices will be constant and hence the 
pressure build up in the receivers will be at an ap- 
proximately constant rate. 

Sequence timing of such a circuit may be ac- 
complished in two ways. First, if the pressure con- 
tactors are of an adjustable type, the pressure set- 
tings at which contact is made may be set so that 
these pressures are proportional to the desired time 
intervals between cylinder operations. Second, since 
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the rate of pressure build-up in the receivers is 
substantially proportional to their volume, this vol- 
ume may be varied by introduction into them of a 
fluid. Such a fluid should have a low vapor pres- 
sure at the operating temperature and should not 
readily accept air into solution at the operating 
pressures. Lubricating oil of medium viscosity is a 
generally satisfactory fluid although such liquids as 
glycerine, chlorinated diphenyls and ethylene glycol 
may be used. 


Time Is Proportional to Volume 


In the event that this second method of timing is 
used, shielded sight level gages may be installed on 
the receivers and calibrated in units of time (which, 
as was stated before, is practically proportional to 
volume). 

It is evident that the details of the application of 
such a timing circuit will vary with the specific 
problem. For example, if rapidly repeated se- 
quences are desired, the time necessary to exhaust 
the pilot receivers through the ori- 
fices would have to be reduced. This 
may be accomplished by installing 
a line between the receivers and 
the control valve, by-passing the 
orifices. A 4-way control valve 
would be necessary in this case 
rather than the 3-way valve indi- 


Fig. 3—Graph facilitates calculation 
of critical air flow through various 
orifices at 70 degrees Fahr. Orifice 
coefficient assumed unity 
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Need/e Valve 
to Contro/ 
Forward Speed 


Fig. 4—Conveyor belt synchronized with pneumatic 
circuit provides continuous painting operation 


cated in the schematic sketch shown in Fig. 2). 
If it is desired to reset the rams positively, a sim- 
ilar valve change piped to the surge tank instead of 
the head end of the air cylinders would satisfy this 
condition. Exhausting of the head end air pressure 
would then be necessary to reset the system. 

Flow through the orifices varies as the square 
root of the reciprocal of the absolute temperature. 
The range of operating temperatures normally ex- 
perienced will introduce a timing error from this 
source of far less than that caused by the regulator 
and the cylinder friction losses. 

Calculation of the rate of flow through the ori- 
fices will be simplified by the nomograph, Fig. 3. 
In the preparation of this graph an orifice coeffici- 
ent of unity was used. For sharp-edged orifices the 
flow rate obtained from this graph should be mul- 
tiplied by a coefficient of approximately .65. 

Illustrated in Fig. 4 is a pneumatic circuit which 
further exemplifies the degree of precision control 
obtainable. Objects which are to be painted by a 
spray gun are spaced at equal intervals on a con- 
tinuous conveyor belt. Metered air passes through 
a control valve and actuates a cylinder which tra- 
verses the spray gun at the same speed as the con- 
veyor. Lugs fastened to the under side of the belt 
trip pilot air valves to control the main valve as 
well as the air pressure to the spray gun. With 
this circuit, paint is applied for a fixed interval of 
time to each piece as it moves continuously. 

The press in Fig. 5 illustrates the extent to which 
air is being used in metal-forming equipment. In 
order to compensate for the weight of the ram so 
that the load on the work may be controlled accur- 
ately some form of counterbalancing is desirable. 
Air cylinders, shown mounted on the top of the 
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press, afford a simple and efficient solution. 

If the drawing dies used in conjunction with these 
presses require a deeper draw on one side than on 
the other, provision must be made in the press bed 
to cushion the greater thrust of the side with the 
deeper draw. Two methods are available to ac- 
complish this cushioning. One is by means of 
springs and the other by use of air cylinders, 
Since the cushioning of the bed may result in a 
travel of several inches, use of springs has the dis- 
advantage of an increasing load in direct propor- 
tion to the bed travel. Air cylinders installed or 
constructed integrally with the bed may be easily 
controlled to produce but slight increase in load 
during the bed travel. 


For maximum speed and flexibility of control, air 
is also used for clutch and brake operation. In ap- 





Fig. 5—Press incorporates pneumatic control to operate 
clutch, provide ram counterbalancing bed cushioning 


plications of this sort air affords a most satisfactory 
medium of operation not only because of its speed 
of response to control but also because it may be 
exhaust directly to atmosphere. 

MACHINE DESIGN gratefully acknowledges the 
assistance of the C. B. Hunt & Son, and the Cleve- 
land Punch & Shear Works Co. in the preparation 
of this article. 
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QOTHNESS 


One of the benefits of Hele-Shaw Fluid 


Power (oil under pressure) that you are 
























going to like is its smoothness. The oil 
under pressure from a Hele-Shaw pump 
is transmitted to the press, ram, or 


driven machine in a smooth, even flow. 
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There’s no vibration or thumping or jerk- 
ing in the driven machine. The ram 
speeds up or slows down quickly. Even 
flow is responsible for greater accuracy 
in operation, longer life of the machine. 
Smoothness of Fluid Power is produced 
by a multiplicity of plungers in the 
pump itself. Investigate the smooth 
operation of Hele-Shaw Fluid Power 
and the many other advantages of 


Fluid Power. by sending for our catalog. 
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THE 
Cross sectional view 
of the Hele-Shaw 
Pump showing the 
me multiplicity of plung- 
p p a ers which are respon- 
sible for the smooth, 


even flow of Hele- Southwark-Tate-Emery Universal Testing Ma- 


Fluid Bey wer Pump Shaw Fluid Power. chine, smoothly powered by a Hele-Shaw Pump. 


OTHER A-E-CO PRODUCTS: LO-HED HOISTS, TAYLOR STOKERS, MARINE DECK AUXILIARIES 
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LOW COST 


VARIABL 
SPEED 


MOTOR 
PULLEYS 







IDEAL VARIAB 


Low cost, smooth, simple operation. 


Uses standard V-belts. 


Lever, hand wheel or 
ized control. 


Infinitely variable speed 
wide ratio. ; 


All metal construction. 
Available in sizes up to 


IDEAL TENSI 


Install in place of motor rails. 


LOW COST, short 


Permits 
center drives. 


belt tension. 


engineering layouts. 


Sizes up to 15 H.P. 


ASK ABOUT 


FREE 


DEMONSTRATION 
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@ As easy to install as aj V-belt drive. 
e 
8 
% 


Automatically maintains correct 
Easy installation—no complicated 


Simple adjustment—while running. 





SHORT OVERHANG TO 
FIXED BELT CENTER LINE 

















CURVED PULLEY FACES GIVE FULL 
BELT CONTACT AT ALL DIAMETERS 











a: 


electric motor- 
selection over 


Tw%HP. 


IDEAL 


1059 Park Ave. 


Infinitely 
selection over wide ratio. 
@ Uses standard V-belts. 

@ Easy to install—belt center 
line fixed. 


EXTREMELY Simple 
IN DESIGN 


The rare combination of very 
low cost plus modern engineer- 
ing construction enables you to 
include Ideal Variable Speed 
Motor Pulleys in your designs 
and give your products a new, 
powerful sales feature. 


Inexpensive. 


variable speed 


@ Dependable—all metal 
construction. 


@ Curved sheave faces assure 
full belt contact. 


@ Sizes up to 34 H.P.—other 
Pulleys up to 714 H.P. 


‘*Select-O-Speed’’ 
LE SPEED TRANSMISSION 





‘‘Automatic’’ 


ON MOTOR BASE 








COMMUTATOR 
DRESSER CO. 


Sycamore, Ill. 


In Canada: Irving Smith, Ltd., Montreal, Quebec. 

































Fig. 1—Drilled lubricating holes in shackle bolts are 
tested automatically by use of electronic circuit 


Electronic Controls 


Speed Production 


EVELOPMENTS in the application of elec- 
tronic controls to machines make it desir- 
able that the engineer be acquainted with 

these newly available solutions to his design prob- 
lems. The reliability and long life of phototube con- 
trols, electronic relays and timers have been so well 
demonstrated as to deserve but passing mention. 
Examples of outstanding achievements in the ever- 
broadening field of machine applications of these 
controls, however, are presented in this article for 
the purpose of enabling the engineer to discover in 
his own design, analagous control problems cap- 
able of similar solution. 


Completely automatic inspection machines in 
general use exemplify the manner in which these 
controls can be adapted to a number of operations. 
First there are tests for hardness. A ribbon of 
light only a few thousandths of an inch in thick- 
ness passes through the glass tube of a conven- 
tional gravity-operated scleroscope. The electronic 
control is so arranged that, upon the fall of the 
hammer, light beam interception does not cause 
actuation of the rejection mechanism. But, if the 
rebound of the hammer is not high enough, i.e., the 
piece is too soft, the beam is unintercepted and the 
piece is rejected by an energized solenoid. 

In other instances the part is checked for con- 
centricity and out-of-roundness. The piece is ro- 
tated while the surface being checked is in con 
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% The speaker of the evening wears full-dress . . . while the “public 
address” technician does his work in overalls. But, with both, it’s the 


DOING of a JOB that counts. 


RELAYS, too, wear a coat of polished chrome and gleaming bakelite 


== 


... or the dull raiment of strict utility. In either case . . . you depend on 
RELAYS by GUARDIAN for that unfaltering performance that only a A Production Job 
QUALITY product can deliver. - as 
: or DeLuxe Finish 
Whether your electrical control problem calls for deluxe CUSTOM- G T ARDIA N 
TAILORING . . . or “mass-production-at-a-price,” you get the best control 


for the job using Can Give You Both! 


RIS ILANCS 4 GUARDIAN... 


GUARDIAN offers matched-to-your-product electrical control. From 
more than 7000 standard control parts, GUARDIAN engineers can give 


you a “special” relay . . . perfectly matched to your job . . . to your size 





... to your price and production schedule. Series BK—16 Relay. Built to 


minimum tolerances and the 
most exacting requirements in 
production quantities for the 
: U.S. Signal Corps. 
Get Guardian's 1941 Catalog now ... or send your control problems Pee 


for FREE ENGINEERING ADVICE. Find out how Guardian's accuracy, 
speed and economy keeps purchasing happy . . . production pacified . . . 





engineering contented . . . field service at a minimum. pee arte ty se “nny ~Po 


operated over 85,000,000 
times in an electric fence 
control, and still remains in 


Write for New Guardian Catalog “DD” Today. No Cost or Obligation. excellent condition. 


And These Are Not the Extremes 
in the Guardian Relay Line! 


GUARDIAN ELECTRIC 


1621 West Walnut Street Chicago, Illinois 
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Built-In Circuit 


PROTECTION 


for this small 
I kw Generator 
manufactured by 


NOVO ENGINE CO. 


HEINEMANN 


“RE-CIRK-IT™ 


Fully Electro-Magnetic 


Single Pole—Two Pole—Three Pole 


CIRCUIT BREAKERS 


are most effective in protecting gener- 
ators for any specified current from 50 
milliamperes to 50 amperes. They open 
instantaneously on short circuits and 
dangerous overloads. However, their 
time delay feature permits harmless 
overloads of short duration such as 
heavy inrush current when starting. 
The two pole breaker shown here does 
double duty as it also acts as the gener- 
ating unit’s main switch. Heinemann 





Circuit Breakers are unaffected by Send for 

ambient temperatures. They are fac- CATALOG 

tory calibrated, set, adjusted and her- No. 40 

metically sealed to prevent tampering. Showing Complete 
Line 





HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 
Est. 1888 


98 PLUM STREET TRENTON, N. J. 
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tact with fingers which operate gaseous triodes or 
“electronic triggers” by infinitesimal contact pres- 
sures. Again defective pieces are ejected. 

Other electronic testing machines Similarly meas. 
ure overall length, diameter and wall thickness, and 
also classify the pieces by size from limits of .0001- 
inch variation to slightly larger limits for overall 
height and diameter. Thus the parts may be auto- 























Fig 2.—Light curtain affords complete control of press 
operations in addition to insuring operator protection 


matically checked by machine for defects classified 
within predetermined dimensional limits. 

Ease with which these “electronic gages” may be 
periodically checked provides another advantage 
of their use. Master gages, either perfect or incor- 
porating one imperfection, may be run through the 
machine, and by noting their rejection or passage 
the proper functioning of the machine is ascer- 
tained. 

Another interesting testing machine is in Fig. 1. 
Spring shackle bolts used in automobiles have 4 
hole drilled down their center which meets another 
hole coming in from the side for lubrication of the 
complete shackle assembly. As these holes are 
comparatively small and are drilled at high speed, 
breakage of drills or plugging by chips or shavings 
is not uncommon. However, adequate lubrication 
of the assembly requires that these holes be clear. 

Testing is accomplished in the machine illus- 
trated. Bolts are inserted manually in receiving 
holes in a rotating drum. A geneva stop mechan- 


MACHINE DRIVES AND CONTROLS SUPPLEMENT 



































eat 


i} : 





IT’S GOOD as 








FRACTIONAL 


LORD ors:rows BONDED RUBBER 
FLEXIBLE COUPLINGS 


LEXIBLE Couplings do not have to be the “weakest link” 
in your power transmission system—if you standardize 
on Lord Couplings on your fractional horse power drives. 


Behind this product is 18 years of experience in 
manufacturing bonded rubber products of proven quality. 
A specially developed rubber compound is used that has 
high resiliency, low permanent set and long life. The bond 
between the rubber and metal is as strong as the rubber 
itself. All materials are of the highest possible quality and 
rigid control over the manufacturing processes make Lord 
Couplings the finest that it is possible to produce. 


Naturally it costs more to build:this extra quality into 
Lord Bonded Rubber Couplings, and this higher cost is 
indicative of their built-in value. With today’s requirements 
calling for utmost dependability, it's good engineering to 
use the finest coupling you can buy. 

Lord Bonded Rubber Couplings, which are made in 
seven different sizes up to and including 1 H.P., are fully 
described in Bulletin 200. Write for your copy. 











CuT- AWAY 





view 
Simple—One piece bonded 
. construction— Easy to install. 
«ents 


Parallel and angular mis- 
alignment accommodated 
without inducing high bear- 
ing loads or undue stress . 
in coupling. 





Shear stressed rubber pro-- 
» wides effective absorption of 
a torsional vibration. 






Telegraphic transmission of . 
asend through the shaft 
rapt enane 











LORD MANUFACTURING COMPANY... ERIE, PA. 


923 FAIRMOUNT ROAD, BURBANK, CAL. 


SHEAR TYPE 
VIBRATION 
MOUNTINGS 


iS. SHEAR 


280 MADISON AVE., NEW YORK 


TO ABSORB 


332 S. MICHIGAN AVE, CHICAGO 


VIBRATION 
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Apply Lewellen 
‘Variable Speed Control and 


HO W A BOUT your production machines? 


Right now, to get work done faster, better—your production 
machines NEED Lewellen Variable Speed Control. Slow, fixed- 
speed machines haven’t a place in today’s demands for all-out 
production. The principle applied to the dough mixer illus- 
trated above may be your need. (A Lewellen Variable Speed 
Motor Pulley allows both discs to move in opposite directions 
and permits the use of a sheave on the driven shaft. Thus, 
all the advantages of a V-belt drive are combined with 
infinitely variable speed.) Or, for utmost efficiency your ma- 
chines may need standard Lewellen Variable Speed Transmis- 
sions or special Transmissions with Automatic Controls. Check 
TODAY! Then, write us! More than 40 years’ experience in 
speed control engineering is at your command. 


LEWELLEN MANUFACTURING COMPANY, COLUMBUS, INDIANA 





LEWELLEN 


TRANSMISSIONS 


Variable Speed) worgR PULLEYS 


* Lewellen knows speed control 
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ism moves them to the vertical position at which 
phototube inspection occurs. Defective bolts are 
dropped out at one position of the drum, Satisfac. 
tory ones at another. 

Representing a distinct advance over the original 
methods of mere press operator protection by 
means of a single light beam, the application ip 
Fig. 2 not only provides complete light curtain pro- 





Fig. 3 Electronics provides complete control of work 
holder and tool in automatic broaching machine 


tection on all sides of the press but at the same 
time affords complete control of operation without 
the use of pushbuttons or foot switches. 


The light curtain projector is in the housing on 
the left front side of the press. The light beam is 
projected across the front of the machine to a mir- 
ror which reflects it across the end to another mir- 
ror which directs it across to the phototube. 

In operation, a blank is placed over the die; the 
operator steps clear; press operation occurs; the 
finished piece is removed and the cycle repeated, all 
controls being actuated by operator interception 
of the light curtain. 

In this type of control, safety features are built 
in which will stop the press in the event of inter- 
electrode shorts within the phototubes or amplify- 
ing tubes as well as because of power failure, open 
resistors ‘or open grid leaks. 


Are Ideal for Severe Service 


Automatic or semiautomatic machines incorpo- 
rating frequent operation of electric pilot or con- 
trol circuits find extensive applications of electronic 
relays. In such machines, in less than the normal 
maintenance period, hundreds of thousands of 
cycles of operations take place. Under such serv- 
ice conditions contacts may break down as a result 
of mechanical wear, relay springs may fatigue and 
general mechanical breakdown of the pilot circult 
may be experienced. Severe service of this kind 
justifies the added expense of electronic relays 
which have “no moving parts.” 

A typical example of such an application is a 
broaching machine control circuit. This circuit in- 
corporates, in addition to complete phototube light 
curtain operator protection, control of the com- 
plete operations of the work clap and broach. 

The anode or plate circuit of the electronic tubes 
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Type M limit switches are designed to withstand 
extremely severe machine tool service. 


Only 8° travel is required to trip the snap-action 
mechanism. Operating levers can be supplied to 
furnish as much as 45° emergency overtravel in 
either direction. 


Operating levers can be adjusted to any posi- 
tion around a complete circle. 


Neoprene gaskets with the die-cast enclosure 
provide an oil-tight and dust-tight construction. 


Several types of mounting facilities are available. 


Heavy spring pressure on double break, double 
throw silver contacts allows 

the switch to carry high 

electrical ratings. 


Return springs can be easily 
removed or reversed. 








Switch with simple 
operating lever 
(cover removed) 


Switch with “overtravel” operating lever 


CALL IN A SQUARE D MAN 








SQUARE LJ COMPANY 


DETROIT- MILWAUKEE-LOS ANGELES 

















HERE'S CONTROL FOR 
15° CIRCUITS 


IN THE PALM OF YOUR HAND! 


*They're so small, we could just as well have said “40”! 


New, small size cartridge type 


G-E MERCURY KON-NEC-TOR usts ar 72 


HIRTY years of General Elec- 

tric research and development 
are back of this new small size fiber- 
barrelled G-E KON-NEC-TOR ... 
a cartridge type mercury switch of 
the highest quality, with a list price 
of only 7c! 





ACTUAL SIZE OF NEW 
G-E KON-NEC-TOR 


This “pellet” switch, developed orig- 
inally for trunk and glove compart- 
ment lights on cars, has now been improved so that it 
can be used for sliding panel lights, door post switches, 
stop lights, under the hood lights, and many other uses. 


Only 34” in diameter and 74%" long, it has a 30-watt 
capacity, at 5 amps. on 6-8 volts, or a 36-watt capacity 
on 12-16 volts at 3 amperes. ‘ 


Mercury contacts never stick, and reliable operation 
prevents needless battery drain. Because of its sturdy 
construction, it can make millions of clean make-and- 
break contacts, yet road shock and engine vibration can 
never deteriorate it. It has a rust-proof exterior, no 
wires that can break off, and is practically impervious 
to moisture. This new G-E KON-NEC-TOR is literally 
good for the life of a car. 


For specific information to help solve your own switch 
problem, write to the address below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL &@ ELECTRIC 


410 Eighth Street, Hoboken, N. J. 
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operates the solenoid valves of the hydraulic cir. 
cuit directly. There are no mechanical motions in 
the control circuit between the start of the sequence 
by the interception of the light beam until the se. 
quence has been completed to the actuation of the 
valves. 

Where precise timing control is necessary such 
as in plastic molding presses and the like, electronic 
timers are finding broad application. These timers, 
which are adjustable for delay periods up to several 
minutes, are used to control machine loading time, 
time of application of pressure to the plastic in the 
mold, and curing time, after which the circuit re- 
cycles. 

The easily adjustable feature of these timers js 
important in plastic press work since the time for 
the various molding operations varies with the 
plastic mix, the size and shape of the molding, and 
its complexity. 


Provide Instantaneous Reset 


Electronic timers incorporate the advantages of 
instantaneous reset. As a result of the use of a 
gas tube similar to the thyratron in the output 
Stage, after the condenser in the grid circuit has 
become sufficiently positive the tube “fires” and 
in so doing passes its maximum current at applied 
voltage until the circuit is released. Consequent- 
ly, the time delay is not effected by variations in 
line voltage or temperature. Timing accuracy 
which is within 1 per cent, plus the absence of all 
moving parts, makes such instruments ideally 
adaptable to the timing of repetitive machine op- 
erations requiring high precision control. 

Control of penetration in welding steel sheet or 
plate has always, before the phototube application, 
demanded skilled manual control. In the electronic 
control, a phototube responds to the “color” of the 
underside of the weld. If the spot brightens, indi- 
cating the application of excess heat, the speed of 
traverse is increased or, in the case of automatic 
oxyacetylene welding, the blowpipe is raised slight- 
ly above the work. If complete penetration is not 
being obtained, the spot darkens and the photo- 
tube effects control in the opposite direction. 

Applications of phototubes for differentiating 
between changes in light intensity have been sub- 
ject to a number of improvements which have 


_ greatly increased precision. For example, in smoke 


detectors, variation of line voltage as well as age 
affected the light source intensity. This was par- 
ticularly undesirable in some chemical processes 
where control was based on the translucence of a 
solution. 

These two disadvantages have been compensated 
for so that the sensitivity of the system remains 
constantly at the level set at the time of installa- 
tion. 

MACHINE DESIGN gratefully acknowledges the 
contributions of the following companies to this 
article: Electronic Control Corp., Photoswitch 
Inc., R. W. Cramer Co., United Cinephone Corp. 
and Westinghouse Electric & Mfg. Co. 
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@ New, improved Century Totally Enclosed 
Fan Cooled Motors provide necessary protec- 
tion where the air is foggy with metal cutting 
solutions, or there are abnormal quantities 
of metallic, abrasive and other dusts in the 
atmosphere that would ordinarily injure or 
clog the windings of a general purpose 
open motor. 

The vital parts of a Century Totally En- 
closed Fan Cooled Motor are completely en- 
closed. In reality, this is a totally enclosed 
motor, built within a castiron protecting frame 
which provides ventilating passages and a 
fan for cooling. 

A blast of cooling air is produced by the 
non-sparking fan inside the pressed steel 
fan housing. The air is forced through pas- 
sages between the cast iron frame and the 
motor laminations, but outside the protective 
enclosure. 


The forced air cooling system keeps the 
large smooth air passages clean. The intake 
openings in the fan cover are not 
easily clogged and there is safety 









otection 


f ‘Atmospheres 
guy NEW, IMPROVED 
CLOSED FAN COOLED MOTORS 


in the fact that a 5/16” rod will not pass 
through the intake openings in the fan cover. 

The modern streamlined exterior of these 
new Century Totally Enclosed Fan Cooled 
Motors blends well with modern equipment 
design. 

These motors are also. available con- 
structed to meet the specifications of, and 
carrying the labe! of, Underwriters’ Labora- 
tories, Inc., for Class II Group G installations. 

If atmospheric conditions are a problem in 
your plant, consult your nearest Century Motor 
specialist. His experience 
with the same or similar 
problems isalways at your 
service—may well save 
you time and money. 

If you have not received 
Century TEFCMotorBulle- 
tin No. 048A, write today. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street St. Louis, Mo. 


Offices and Stock Points in Principal Cities 
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One big reason why machine 
tool builders and other manu- 
facturers of power driven ma- 
chinery choose Twin Disc 
standard clutch units is be- 
cause they know that every 
clutch will be the twin of its 
predecessor . . . that all parts 
are interchangeable without 
filing or fitting . . . that these 
factory-built parts are imme- 
diately available in 28 key 


cities throughout the country. 





Add to this, 23 years of spe- 














cialized experience in building 
clutches whose performance 
meets specifications with a 
wide margin of safety and 
you will realize why Twin 
Dise Clutches are standard 
with so many nationally- 
known machinery manufac- 
turers. 
Asove, Ricut: Power Take-off 
Ricut: Marine Reverse and Reduc- 
tion Gear 
Betow, Ricut: Hydraulic Torque 
Converter 
Betow: Machine Tool Clutch 


Betow, Lert: Model E Heavy Duty 
Clutch 











TWIN DISC 


CLUTCHES ANOWYORAULIC DRIVES 

















REG. U.S. PAT. OFF. 





TWIN DISC CLUTCH CO. © 1325 RACINE ST. © RACINE, WIS 
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Ingenuity Simplifies 
Design 


(Continued from Page 37-8) 


cation of the wire, producing a smooth nonstick- 
ing action. 

This device has operated successfully for several 
years, and as a result it was decided to use a sim- 
ilar construction where greater forces are trans- 
mitted for several feet between a camshaft and 
an oscillating member which is also adjustable in 
position. In this case a “push-pull” control, in- 
tended for use as a flexible control link, is em- 





ployed for the frequent intermittent operation re- 
quired. The illustration indicates the construc- 
tion of this device, which may be used for loads 
as high as 200 pounds in tension or short stroke 
compression. When longer strokes are required 
in compression the load must be reduced because 
of the unsupported length of core in each end 
fitting. This second mechanism has now operated 
continuously for three years with no trouble at 10 
to 25 three-inch strokes per minute. 

It is perhaps unnecessary to point out that the 
installation of any such type of casing-guided 
link should require as few bends as possible with 
radii as large as possible to reduce friction and 
backlash. 


Air Draft Improves Clutch 


By F. W. Gaines 


The Ajax Mfg. Co. 


OUBLE-DRAFT air ventilation for cooling 
clutch friction disks in the forging machine 
illustrated greatly increases the life and 

efficiency of the driving unit. Air in great volume 
is pulled in by scoops at the hub on both sides of 
(Continued from Page 68-8) 
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ways with Farval Systems 


For as little as 5% you can— 
Install Farval Centralized Systems— 
insure positive lubrication of all bear- 
ings—and pay for the added invest- 
ment by creating these 5 big savings: 
1.Reduced power consumption — by as 
much as 30% 
2. Increased life of bearings —up to 10 times 
3. Reduced labor of oiling—90% or more 


4. Lowered maintenance cost — as high 
as 75% 


5. Increased production — by eliminating 
shutdowns due to lack of lubrication. 


The Farval System is a positive, 
mechanical method of delivering 
lubricant under high pressure, to a 
group of bearings from one Central 
Station, in exact measured quantities 
and as frequently as desired. 


The Farval Valve is simplicity itself 
—it has but 2 moving parts, contains 
no springs nor check valves, is ad- 
justable and indicating. May we send 
a Representative? 


The Farval Corporation, 3265 East 
80th Street, Cleveland, Ohio. 


Affiliate: The Cleveland Worm & Gear Company, Manufacturers of Automotive and Industrial Worm Gearing 
In Canada: PEACOCK BROTHERS LIMITED 


“a FKARYVAL 
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YOU'LL 
WANT 
THIS 


TO CHOOSE THE 
RIGHT CYLINDER QU/CKLY 


ERE it is—the new Hanna Cylinder Catalog No. 230— 

just off the press — packed full of illustrations, dimen- 
sions, capacities and valuable engineering data to help 
you select the proper cylinder for every application. In 
addition to covering the broad line of standard Hanna 
Cylinders, this new catalog covers cushioned cylinders, 
operating valves, speed control valves, and accessories. 








Catalog 230 is available to executives and engineers re- 
questing it on company letterheads. No obligation, of 
course. Write today. 
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HANNA ENGINEERING WORKS Air and Hydraulic Air and Hydraulic 
1772 ELSTON AVENUE ° CHICAGO, ILLINOIS =—-IVETERS ie 
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“yES-AND IT HAS 
PROVED FAR MORE 
ECONOMICAL THAN 
THEY EXPECTED” 











@ Just read the reasons why you get super-economy in these direct-connected 





drives for machines or line shafts: 


The Philadelphia MotoReduceR is versatile in application to any type of equip- 
ment—under practically any condition—always giving high efficiencies. 


Being simple in design and construction, with all parts readily accessible, also 
having ample and automatic lubrication, the maintenance cost is negligible. 





The MotoReduceR is available in a wide range of ratios and horsepowers .. . . 
Consider its application to your requirements. Our latest descriptive literature 


will point out its economy—write us. 





Industrial Gears and Speed Reducers 
Erie Ave. and G St. 


Philadelphia, Pa. 


6 
New York « Pittsburgh -« Chicago 






MACHINE DrsigN—April, 1941 sia 











































(Continued from Page 62-8) 
the flywheel, forced out centrifugally between the 
friction surfaces of the clutch plates, and dis- 
charged through openings in the outer clutch hous- 
ing just inside the flywheel rim. This double- 
draft provides a generous circulation of air and 
ample cooling throughout the clutch, prevents 
excessive heating at highest frequency of engage- 
ments, and improves the operation of the friction 








NOPAK Air Cylinders 
Help Set World’s Record 


A new world’s record for pouring concrete was 
established on the giant Coulee Dam project. A vital 
factor in this performance was the battery of eight 
4-cubic yard Koehring Concrete Mixers. Revolving 
and tilting continuously for 24 hours, without stop, 
they produced an average of 861 cubic yards of 
concrete per hour. 





A pair of NOPAK Heavy Duty surfaces. The entire flywheel assembly is mounted 





Air Cylinders on each mixer (con- on widely spaced antifriction bearings, so that 
trolled by NOPAK 3 and 4 way there are no overhanging torque loads. 
operating valves) tilted and An important feature from the maintenance 
dumped the heavy mixer drums, standpoint is convenient accessibility for lubricat- 
loaded to capacity, from 24 to 27 ing both flywheel bearings and utilization of laby- 
times an hour. Could you ask for rinth grease seals and overflow discharge ducts 

NOPAK Air Cylinders, a more severe test of cylinder to prevent lubricant from entering the clutch plates 

both Standard and Heavy oee n J Oe cei 

Duty, are available in Gurability and power, plus smooth and reducing their friction coefficient. 


Non-Cushioned, Self-Reg- “1: 
ulating Cushion and Aa. UNfailing performance? 


justable Cushion Types— 
in 6 standard mountings. Jsn’t this the kind of valve and 


cylinder performance and con- Idler Effects Simple 
trol you want to build into your 

machines? Our engineers can 

help you to fit NOPAK Valves Clutch 

and Cylinders, for Air or Hy- By J. I. Blair 


draulic Service, into your new 
designs for maximum efficiency 


hee Magento a principle, and dependability. Write for de- 





Chief Engineer 
Worthington Mower Co. 





Valven, mae ilies peas tails and descriptive literature. INGER-TIP control for adjusting a 
wearproo!, provides per- GALLAND-HENNING MFG. CO. CER HHS 68 8 meter Ss oe oui 
{ect Conmvements’ "*" 2752 S. 31st Street MILWAUKEE, WIS. hydraulic pump shown in the Mlustrall®” 


Cleverly and conveniently tucked away between 
the radiator and radiator grille, the pump, which 
is a popular and dependable high pressure plunger 
type unit, is readily accessible by removing the 
lower panel of the grille. The oil reservoir 
mounted above the pump ‘inlet for gravity feed 


Representatives in Principal Cities 


NOPA prereeperpessoom 


DESIGNED for AIR or HYDRAULIC SERVICE 
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Delco motors are dynamically bal- 
anced; reduced vibration results in 
longer life for motors and machines 
. . . quieter operation. 










Generous use of materials in frame, 
feet and radiating ribs provides ex- 
ceptional ruggedness and cooler 
operation. 









All alignments are established in 
first machining operation, and main- 
tained throughout production by 
grouping operations wherever 
possible. 










Stators are wound, dipped and 
baked while separate from frame, 
to permit better workmanship and 
easier removal for service. Slot 
laminations are exceptionally 
smooth, to extend life of insulation. 







4-Way, 18-Spindle, Hydraulic-Feed Machine with 4- 
station indexing table for drilling, boring, reaming, cham- 
fering and tapping spring horns for automotive bly 
Driven by four dynamically balanced Delco motors . . . 
three constant-speed, and the other reversing-type. 5 Coils are not only well insulated, 
but individually taped for addi- 
tional protection; taping extends 
well into slot laminations. 
















They Make DELCO MOTORS 


Better Power Plants 
for Industrial Applications 





Ab Contact surfaces between stator 


and frame, and between end lami- 
nations and fans, are machined for 
better contact, better heat dissi- 
pation. 


Use of master gauges assures that 
rotor hole and key-way are in 
same plane, to eliminate rotor 


wobble. 


Inner race of ball bearing is locked 
on shaft to prevent ‘drifting’ and 
freezing of bearing. 


Special emphasis is given to accu- 
rate machining of shaft and bear- 
ing surfaces for longer life, easier 
replacement. 


10 Highest quality baked enamel fin- 


ish—will not chip or crack under 
hardest usage. Delco motors main- 
tain good appearance. 











Built to Satisfy 
Plant Engineers and Maintenance Men 


The features that qualify Delco motors for industrial uses are the 
direct result of close cooperation between Delco Products engineers 
and the engineers and maintenance men in many large factories. 
Ideas and suggestions have been incorporated into Delco motors 
through the manufacturing experience and research facilities of 
General Motors Corporation. 

Consult the Delco Products Engineering Department for recom- 
mendations to meet your requirements. 


LIN oane).%- 


DIVISION OF GENERAL DAYTON, OHIO MOTORS CORPORATION 













Automotive Ring Gear Rougher—powered 
by Delco motor, dynamically balanced. 
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Newt VARIABLE VOLUME 
HYDRAULIC PUMPS 


RACINE announces its new 10004 Variable Volume 
Pump. Advanced in design and construction, it 
incorporates the special advantages of smooth, quiet 
operation—needle roller bearings—mechanical seals. 
An exclusive method keeps vanes hydraulically 
balanced. Hydraulic governor automatically maintains 
desired pressure without by-passing of oil. 
Capacities—12—20—30 gallons per minute 


Variable Pressures—Up to 1000 Ibs. per sq. in. 
Mountings—Foot or flanged type 





Let our engineers help you with your hydraulic 
problems; send for literature today. 





ra 


Engineers and designers you are | 
offered a complete service for oil | 
hydraulic systems—Variable Vol- | 
ume pumps—Feed controls—Pres- 
sure regulators. A complete line 
of hydraulic valves—Manual— 
Pilot—or Electrically operated. 
Let RACINE assist you with your 
hydraulic problems. 


OMPANY 
RACINE, WISCONSIN 


RACINE TOOL & MACHINE C 
1773 STATE ST. 

















and is concealed under the hood directly behind 
the radiator where the oil receives some beneficial 
cooling from the engine fan. 


Pump drive is from the front end of the engine 
crankshaft and consists substantially of an ex- 
tension shaft coupled by means of a spider and 
flexible disks to the engine fan pulley and supported 
in a self-aligning ball bearing flanged housing 
at the other end. 

A deep-grooved V-belt drive pulley is used at 
the bottom. This, in conjunction with an idler 
pulley and a belt tightener cable, provides clutch 
means and belt take-up. The pump can therefore 
be allowed to remain idle when not in use, thereby 
prolonging the life of the belts and unit. 


Balances Load on Drive 


By Samuel Leven 
Joy Manufacturing Co. 


YNCHRONIZATION of drives for a multiplic- 

ity of operating members is especially diffi- 

cult to obtain through a single transmission 
in coal mining machinery. This is so because of 
the mining laws, restrictions in space, and a defi- 
nite demand for extraordinary strength and weight 
to meet the severe conditions of mine service. 


In the gathering head transmission of the Joy 
coal loader, two motors, mounted symmetrically on 
opposite sides of the longitudinal center line of 
the machine, drive similar gathering arm link mo- 
tions in synchronized cycles and combine to drive 
the coal conveyor which travels lengthwise up the 
center of the loader. Because of the Bureau of 
Mines laws on exposed electrical units, the syn- 
chronization is accomplished mechanically, thereby 
increasing the complexity of the problem. 


The most important design aspect of the trans- 
mission arises from the fact that each gathering 
arm requires a large amount of power during the 
working or loading cycle and then uses very little 
power during the idling or return part of the cycle. 
The problem of balancing the power load was 
solved by using a single shafi, the foot shaft, to 
drive the arms on both sides simultaneously. Then, 
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OLENOI 


MAGNETIC 
Across-the-Line Starters TA i> T FE R 
* 
THERMAL OVERLOAD PRO- 
TECTION WITH INTER- ; . ; 

CHANGEABLE HEATERS. . ——. ey 


UNDER-VOLTAGE PROTEC- 
TION OR RELEASE. 


POSITIVE, QUICK MAKE- 
AND-BREAK SWITCHING 
MECHANISM; STRAIGHT- 
LINE LINKAGE. 


FOR CONTROL OF MOTORS 
OF 1TO 7% H.P., SINGLE OR 
POLYPHASE, A.C. 110 TO550V. 


Standard Finish, machine gray 









































IMPROVED DESIGN saves wiring-time and simplifies 
maintenance. Front-connected, with open view for inspection 
of contacts and connections. Heater coils are easily changed; Ry 
ratings clearly visible. Switch unit removed or replaced by 
turning only ONE screw. Re-set button independent of cover. 

Separate - unit construction for each pole of switch, 
— confining the arc, excluding dust. Switching mech- 
anism in overload relays is insulated from the bimetal 
and heater. (The Starters are wired for separate coil | 
circuit control, for voltages other than line, if so 
ordered). 



































Catalog 8-M will inform you fully of this line 
and its companion line of Solenoid Magnetic Contact- 
ors,— similar to the Starters but without overload 
protection or control buttons— figured at right. In 
writing for Catalog, remember that our free Engineer- 
ing Service will plan arrangements of Arrow-H&H 
STANDARD UNITS to meet your special problems 
of motor control. 





INDUSTRIAL CONTROL DIVISION 
THE ARROW - HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U. S. A. 
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by setting the original position of cach helica] gear : ‘ 
with respect to each pinion the arms are so syn- 
chronized that when, for instance, the left-hand 
linkage is picking and loading coal, the right- 
hand side is going through the idling part of its 








Get quick service from world’s largest stock 
of Rheostats, Resistors, Tap Switches 


Here at one source is the largest, most complete 
stock of close-control rheostats, wire-wound resistors 
and high-current tap switches in the world. Hundreds 
of thousands of units in a wide range of types and 
sizes—available for immediate shipment. Thousands 
of cores more on hand, ready to be processed into 
the exact units you require—available with many 
types of terminals and mountings. Ohmite Engineers 


AT START oF 


also will be glad to assist you in designing special | GATHERING ARK IDLING MoTied 
units. * Write for your copy of the 96-page Ohmite pe nema 


Industrial Catalog and Engineering Manual No. 40. 


OHMITE MANUFACTURING CO. 
4830 Flournoy Street »« Chicago, Illinois, U.S. A. 








cycle. As a result, when one gathering arm 
linkage is idling, the torque from its motor is 
transmitted to the other side to help supply the 
power required by the linkage drive shaft during 
the loading stroke. Moreover, since the con- 
veyor drive sprocket is located on the center of 
this same foot shaft, the power from both mo- 
tors is applied simultaneously to the conveyor. 





Product Sizes Require 


Speed Control 
By R. C. Dickey 


The International Paper Box Machine Co. 


O ACCOMMODATE a great many different 
sizes and styles of boxes, it is necessary to 
provide proper speeds for each size of box 
in a folding and gluing machine. Having a capac- 
ity of 80,000 units per hour, this type of machine 


Ec Kighst witlr Al NM ll T [E utilizes the variable speed unit illustrated to con- 


Uj UC} }C}( == }=.},»(=°U}=-TjH«¢GQC#+ Ui nennniee  |§ trol the carrier belt speed between 266 and 1000 
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EOF THE LARGEST GEAR CUTTING PLANTS IN THE MIDDLE - WEST 


RAD FOOTE GEAR TiTt 


0G «©§. CICERO AVENUE « e © CICERO, ILLINOIS 
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Sectional view 
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Hydraulic Power Applications 


The simplicity, ease of application, and flexible con- 
trol of power movements are hydraulic power advan- 
tages made even more readily available by the design 
of Hannifin high pressure hydraulic cylinders. 

Their patented construction is simpler, stronger, 
easier to apply to modern equipment. High efficiency 
hydraulic power and ability to withstarid severe 
service are assured. 


NO TIE RODS. This simpler design is stronger and removes 
a source of leakage. End caps may be removed with- 
out collapse of other parts of the assembly. 


UNIVERSAL CAPS. Ena caps may be positioned indepen- 
dently, with inlet port at top, bottom, or either side. 
Caps can be moved without disturbing cylinder 
mounting or other parts. 


AIR VENTS. Each end cap has air vents on three sides. 
This allows a vent at the top when inlet port is at 
either side or bottom. 


LEAK-PROOF. Special mirror finish honing produces a cyl- 
inder bore straight, round, and perfectly smooth, 
assuring high efficiency piston seal with minimum 
fluid slip. 


MANY TYPES AND SIZES. Available in seven standard 
mounting types, with small diameter piston rod, 
2 to | differential piston rod, or double end piston 
rod, in a full range of sizes, for working pressures 
up to 1000 and 1500 lbs. sq. in. Special cylinders 
built to order. 
Write for Bulletin 35-MD with complete data. 
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HANNIFIN MANUFACTURING COMPANY 


621-631 South Kolmar Avenue « Chicago, Illinois 


HANNIFIN 


HYDRAULIC CYLINDERS 
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linear feet per minute. The speed changer unit 
is belted to a 7%2-horsepower motor. 


Power to various shafts in the machine ig ge. 


| cured by an outboard drive shaft. From a worm 
| gear on the outboard drive, hardened bronze gears 
| are driven. All gears are enclosed and run in oil 
| to reduce noise. 


It is necessary that the feed belts travel at 


| varying rates of speed, up to the maximum speed 
| of the folder belts. And provision must also be 





made to disconnect the drive from the feed so that 
the fold section of the machine may be running 
while the feed is stopped. The speed of the feed 
is regulated by speed changer V-sheaves. A simple 
clutch provides means for stopping the feed. The 
speed of the stacker is also controlled through 
speed changer V-sheaves. 


Constant Tension 
Features Drive 


By R. M. Scott 
Chief Engineer 
New England Butt Co. 


N A reeling operation it is necessary to slow 
down the reel as it fills up to keep the linear 
speed of the reel surface constant. It is also 

desirable to maintain a uniform or nearly constant 
tension on the material being reeled throughout 
the entire process. If this is accomplished a tight 
uniform package results without injuring the ma- 
terial. 

On the reeling machine illustrated it is necessary 

to reel electric cables at varying speeds from 85 


| to 330 feet an hour. Reels varying in diameter 


from 42 inches outside diameter with 24 inches 
diameter of barrel, to a reel 66 inches diameter 
with 40 inches diameter of barrel are used. It 
also desired to reel cable with various tensions de- 
pending on the size. This combination of specifi- 
cations requires a total speed range of 14 to 1. 

A torque gearmotor rated at one horsepower, 
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Hundreds of installations in widely diversified 
industries have proved the outstanding ad- 
vantages of Westinghouse Gearmotors for slow 
speed drives. Gearmotors save installation 
costs and reduce maintenance expense because 
no belts, pulleys or sprockets are required. 
The exact output speed can be obtained by 
simply installing one unit. And with a West- 
inghouse Gearmotor, low output speed is pro- 
vided with the full efficiency of a high speed 
drive—efficiency ranging from 94% to 98%. 

The design and construction of Westinghouse 
Gearmotors make it possible to solve many 
slow speed drive problems economically. West- 
inghouse Gearmotors are built as one complete 
unit. The result is a balanced drive in which 
all parts are matched to provide maximum 


ARE DESIGNED, BUILT AND TESTED AS 





UNITS 


results. Smooth, quiet operating gears are 
assured because Westinghouse makes its own 
gears—gears that are accurately cut from 
forged steel and heat-treated by the exclusive 
Westinghouse BPT process. 

Built as one complete unit with all parts 
accurately balanced and matched, a Westing- 
house Gearmotor will deliver its full torque 
under load and withstand the shocks of even 
the most severe service conditions. 

Gearmotors are available in all standard 
motor ratings and in a wide variety of special 
enclosures. Your Westinghouse representative 
will be glad to give you complete details. 


WESTINGHOUSE ELECTRIC & MFG. CO. 
EAST PITTSBURGH, PA. 
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TOMKINS-JOHNSON 





Their ‘“‘top form” performance construction 
features are given a thorough going over in 


our new catalog H-10. 


Types of cushioning action are differentiated. 
Maximum allowable strokes per piston rod 
diameter are tabulated. Augmenting these and 
the cylinder specifications and dimensions are 
tables of pressures applied (for from 250 to 
1500 pounds pressure p.s.i.) and _ practical 
hydraulic cylinder installation data. Included 
also is information on pressure losses due to 
friction and charts on the relations of cubic 


inch consumption, pipe size and velocities. 


Your request on 
your company’s 
letter head 
brings your 
copy promptly, 
Address—T h e 
Tomkins-John- 
son Co., 618 N. 
Mechanic  St., 
Jackson, Mich. 











13 revolutions per minute output shaft speed is 
used at the source of power. This motor is a 
slip ring or wound rotor induction motor with 
windings to withstand stailed conditions. It was 
chosen because speed torque curves may be ob- 
tained to match the speed torque curves for varioys 
wire tensions by changing the amount of resistance 
in the secondary circuit. The torque curve or 
tension of the cable is controlled by a rheostat. 

Another feature is the means used to drive the 
reel itself. The torque motor mentioned is con- 
nected to the main drive spindle by roller chain 
and V-sprocket. The reel is supported on a reel 
arbor and is driven by a reel dog and pin securely 
fastened to the reel arbor. 

For quick and efficient operation it is essential 
that the operator may easily remove a reel and 
arbor without disturbing the drive and that the 
weight of the reel arbor to be handled be kept 
a minimum. This is accomplished by a clutch ar- 


rangement. The drive sprocket rotates on a sla- 
tionary sleeve which forms a part of the outboard 
bearing. The sprocket is secured to a short shail 
by means of a cap or flange. Inside end of this 
short shaft is equipped with a male clutch which 
is slidable by means of a clutch lever. The mo- 
tion is imparted by the worm thread cast in the 
hub of the clutch lever mounted on the outside 
of the male clutch. Reel arbor end is fitted with 
the female half of the clutch, and the two halves 
are easily brought into engagement or disengage 
ment by the rotation of the clutch handle through 
a few degrees. 
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BUT. . iswr THaT 
A SPECIAL DRIVE? 
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(2) CHABELCO HAS MA 


over ordinary chain belts: it’s strong, 
built for high-speed service and strength! 
Though your drive is new, there are 
many types of Chabelco chain belts which 
will do the job. 


| —s 


() “WHY NOT USE a Rex Chabelco chain 


belt for that new heavy drive of yours?”’ 
“Here’s a standard chain belt that has 
what your ‘special’ drive demands—high 
strengths and the ability to absorb great 
and sudden shocks.” 





4 
() PUT THESE MEN TO WORK FOR YOU! 


This Rex engineering department is actu- 
ally an addition to your own Engineering 
Department. And in days like these, you 
can use Rex engineers to good advantage 
in speeding up your work. 


scribes over 2,000 types and sizes of 
chain belts and includes 16 pages of 
Copyrighted shaft center distance tables! 
You'll find its 768 pages of chain belt de- 
sign and application data to be invaluable! 


I believe you will be interested in learning more about how Rex 
can help you in your drive design work as he did the engineer 


a e mentioned in this imaginary conversation. Send for your copy of 


CHAIN BELT COMPANY OF MILWAUKEE 


Baldwin-Duckworth Chain Belt Division. Springfield. Massachusetts * Worcester, Massachusetts 


Rex Chain Belt and Conveyor Divisions, Milwaukee, Wisconsin 
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*THE REX MAN 





8) WE CAN HELP you speed up your 


drive design work! These Rex Chabelco 
steel chain belts are standard. You can 
get them in a hurry! No costly delays in 
shipment! You know how important that 
is these days. For chain belt information— 





© “YES, WE'VE SPEEDED UP PRODUCTION 


and helped our design, too—because of 
the assistance we received from Chain 
Belt Company in applying a standard 
Chabelco chain belt to a drive that was 
formerly ‘special.’”’ 


Catalog No. 444—768 pages of new, complete information on the 
design application of chain belts of all types. Address: 1643 W. 
Bruce St., Milwaukee, Wisconsin. 
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Worth Building YourWhole Machine Around! 





Manufacturers who seek to make their motor driven, slow speed 
machines more compact, efficient, attractive and reliable, can do so 
by using one or more of the 43 sizes of Janette speed reducers. 


MORE COMPACT because the motor and gear box are ONE unit, 
scarcely larger than a motor alone. 


MORE EFFICIENT because your machine will be more solid and 
simple in construction; have uniform delivery of power and perma- 
nent alignment of gears and shafts. 

MORE ATTRACTIVE because the handsome finish, excellent con- 
struction and compactness will add neatness and better appearance 
to any machine. Unsightly belts and pulleys are eliminated. 


MORE RELIABLE because Janette builds both motors and gear boxes 
and there is no divided responsibility for their successful operation. 


In addition the production and assembly of your machine are simplified, which makes 
your product more saleable at lower cost. MAY WE SEND YOU OUR 100 PAGE CATALOG. 


Janette Manufacturing Company 


556-558 West Monroe Street Chicago, Il y Ry | 





@ You buy more than 
equipment — you buy 
an engineered applica- 
tion. Designed and built 
for the job to be done. 


As designers and build- 
ers of hydraulic units, 
panels, control valves, 
and pumps formanufac- 
turers in a wide range of industries, we are in 
excellent position to solve your hydraulic prob- 
lems and supply the necessary equipment. 
And what's more — users of Barnes Hydraulics 
over a period of many years under most severe 
operating conditions report maintenance costs 
at an absolute minimum—lowest by comparison. 


That’s why careful buyers specify 


BARNES HYDRAULICS 


Send us your inquiries with information about 
the job to be done. We'll be glad to submit a 
proposal or if you say so, we will have an 
engineer call. 





John §. Barnes Corporation 


MAIN OFFICE 
AND FACTORY 
ROCKFORD, ILL. 


DETROIT SALES OFFICE 
503 NEW CENTER BLDG. 
TR-1-1706 
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Selecting Special Motors 


(Continued from Page 40-S) 


This is more easily visualized, in the case of 
Fig. 2a, if it is recognized that the high-speed con. 
nection is a single-circuit delta connection and the 
low-speed connection is a two-circuit Y connection 
with points 4, 5 and 6 forming the neutral. Fig, 4 
illustrates schematically the principle of this type 
of pole-changing winding. 

As has been mentioned previously, it is seldom 
practical to build motors with more than two 
stator windings. In general, two-speed motors with 
two stator windings consist mainly of motors hay- 
ing two speeds that do not bear a 2:1 ratio and, 
again as previously mentioned, of two-speed mo- 
tors for two-phase power. In some instances, two 
windings are used for two-speed motors with 2:1 
speed ratios. This is done to simplify the motor 
control in cases where control simplification is 
at a premium. For example, a single winding of 
the pole-changing type may require two five-pole 
contactors, whereas two independent windings 


TABLE III 


Relative Values of Horsepower and Torque 


Constant- Constant- Variable- 
Horsepower Torque Torque 
RPM H.P. Torque H.P. Torque H.P. Torque 
1800 1 1 1 | 1 1 
1200 1 15 .666 1 444 666 
900 1 2.0 5 1 25 5 
720 i 25 A 4 16 4 
600 1 3.0 333 1 111 333 
514 1 3.5 .286 1 0816 286 
450 1 4.0 125 1 0625 25 


may only require two three-pole contactors. Two 
windings might also be used in preference to a 
single pole-changing winding where special char- 
acteristics of some kind are required for an un- 
usual application. 

In the case of the four-speed motor, both of its 
stator windings must be of the pole-changing 
type. Each winding will then produce speeds hav- 
ing a 2:1 ratio. 

In the case of the three-speed motor, one of its 
windings should be of the pole-changing type and 
will produce two speeds which bear a 2:1 ratio 
to each other. 

If a two-stator winding motor is not properly 
designed, injuriously high currents may be drawn 
from the power system even when the motor is 
running without any external load. These currents 
are called circulating currents and are caused 
by transformer action between the active and idle 
stator windings. Each primary winding must be 
designed so that when it is idle, the rotating field 
of the active primary winding does not induce 
currents to flow in any closed circuit within the 
idle winding. Voltages may be induced in the idle 
winding and may appear across its terminals 
without causing any trouble so long as these volt- 
ages are not induced in a closed circuit. 

The delta of an idle winding or parallel cit- 
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HESE are days when a knowledge of who builds what 
is so important that we have just issued a new 20 page 
bulletin entitled ‘Jones Drives for Industry.” 























In addition to the standard lines of Jones Herringbone, 
Worm, Worm-Helical and Spur Gear Speed Reducers, Jones 
Cut and Molded Tooth Gears and other Jones standard trans- 
mission products, it will give you a better conception of the 
specialized Jones Products such as car pullers, skip hoist 
drives, furnace door hoists and other odds and ends that 
you may need in a hurry any day. 


The Jones plant is busy too, but we can always squeeze 
in one more drive job and then our huge stock of parts and 
patterns often enables us to handle special problems with 
unusual speed. 


For driving the machinery in your own plant or for driving 
the machinery you build for your customers, we believe 
you may find “Jones Drives for Industry” a life saver. 


WE SHALL BE PLEASED TO SEND YOU A COPY 
W. A. JONES FOUNDRY 


& MACHINE COMPANY 
4413 Roosevelt Road, Chicago, Illinois 












® These illustrations 
show application of Jones 
drives to solve a wide 
range of industrial power 
transmission problems. 








HERRINGBONE—WORM—SPUR—GEAR SPEED REDUCERS ® CUT AND MOLDED TOOTH GEARS ® V-BELT SHEAVES 


we NTI-FRICTION PILLOW BLOCKS e PULLEYS @® FRICTION CLUTCHES © TRANSMISSION APPLIANCES 
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Get Better Machine Performance 
with CURTIS Clutch Discs 


i h discs is the 
isi formance of Curtis Clutc 
ner pee go concentrated effort in manufacturing 
custom-built clutch discs of all types. sci aateneatl 
Curtis has solved hundreds of clutch disc. carat 
ante machine performance — made possi ae 
long experience in making clutch discs for auto ; 
rons tractor and caso ial si 
‘< clutch discs are availabic 
canta. and non-ferrous metals—P 
thed on inside or outside diameter, Pycbgsonmnend 
~ohaued or ground and polished—temper 
pered — any size. 
Our 87 years 0 
(established 1854) 


Send your clutch disc problems to Curtis. 


CURTIS CLUTCH pisc COMPANY 


i . Louis, Mo. 
Division of Curtis Manufacturing Co. ° St " 


f successful manufacturing expert 
stands behind every Curtis product. 








TOTALLY ENCLOSED 


ROLLER TYPE CLUTCH 


FOR;WET OR DRY OPERATION 


Machine unit with or without bearing sleeve as 
desired. Actuating mechanism made of tool 
steel, hardened and ground, compact and 
reliable. Suitable for speeds up to 3000 R.P.M. 
in smaller sizes. Capacities from 14 to 6 H.P. 
for 100 R.P.M. Can be readily duplexed for 


forward and reverse rotation. 


Write for complete information. Address .. . 


KINNEY MANUFACTURING CO. 
3569 Washington St. Boston, Mass. 


New York > Chicago® Dallas+ Philadelphia+ Los Angeles Seattle 
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cuits of an idle winding might be the closed cir. 
cuit into which circulating currents might be jp. 
duced. In some cases, in order not to sacrifice 
more important characteristics of the motor de. 
sign, it is necessary to use a delta-connected wind. 
ing even though circulating currents might be in. 
duced in it. In these instances, it is necessary to 
open the delta of this winding when it is idle. 
This is accomplished by means of an additional 
contactor in the control circuit. 


Sometimes large horsepower multispeed motors 
for operation on relatively low voltage power cir. 
cuits are practically impossible to design because 
of the problem of circulating currents in the mul- 
tiple circuits of the idle winding. When a case 
like this occurs, a higher voltage at the motor 
terminals is recommended. 


TABLE IV 
Relative Maximum Output 

. Maximum 

; Circuit Torque 

Rating Speed Connection Output 
Constant-horsepower 100 1—delta 100 
50 2—Y 117 
Constant-terque 100 2—Y 100 
5 50 1—delta 66 
Varieble-torque 100 2—Y 100 
50 1—Y 22 


Multispeed wound-rotor induction motors have 
been little used by machinery builders, principally 
because of the complication of the secondary con- 
trol and the fact that the inherent speed regula- 
tion at reduced speeds is not always suitable. 

However, two-speed, three-phase, wound-rotor 
motors with 2:1 speed ratios are practical to build. 
The rotors of these motors have six collector 
rings because the rotor winding, as well as the 
stator winding, is of the pole-changing type. 

In Fig. 6 is shown a typical speed-torque curve 
of a polyphase squirrel-cage induction motor. The 
torque of the low-speed motor becomes negative 
above its synchronous speed. This torque slows 
down the motor and its load when the speed is 
changed from high to low. Also, the current is 
relatively high in this negative torque range and 
slowing down or decelerating the load during 
speed change is in effect an accelerating load. 


In conclusion, it should be noted that the load 
imposed upon an induction motor may be con- 
sidered to have two components. These two com- 
ponents are the working load and the accelerating 
load. 


In cases where a motor does not start, stop, oF 
change speed frequently, the accelerating load may 
be negligible. However, in cases where starting, 
stopping, or changing speeds is frequent, the ac- 
celerating load may become even larger than the 
working load. 

In order that the motor designer can calculate 
the accelerating component of the load he must 
know the time cycle of duty imposed on the mo 
tor, the WR2 of the external load, and the torque 
of the load over the entire speed range of OP 
eration. 
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For Actuation of Machine Elements 


Use SUNDSTRAND == 


Pumping 






Here’s the PWX Pumping 
Unit for several infinitely ad- 
justable feed ranges, and a 


° ‘a geen, 
constant speed rapid return. - 


... For Better, Easier Designing 


Unique advantages that provide most effective hydraulic power 


~ spmuol and flexibility make Sundstrand Pumping Units highly 


weal successful in a wide variety of applications on machine tools 

: or and other equipment. These time-tested Units are extremely 

° birt simple, efficient, durable, compact. They facilitate better de- 
Poritrot > signing in all types of automatic or semi-automatic machiaery. 
mt Whether used for such simple movements as clutch or brake 
operations; or for complex automatic cycles that include 


pin work-handling . . . for fast or slow, constant or variable 

eC ‘ . feeds and speeds . . . with direct or remote controls, either 

Net pot TP hydraulic or electrical . . . Sundstrand Hydraulic Equipment 

“ pnin ot furnishes actuating means that are notably reliable, easy to 
pow install, economical to operate. 

— Sundstrand Pumping Units and Fluid Motors are built in a 

: wide range of sizes and several standard types. Also avail- 

och able are Sundstrand Valves and Controls for every practical 

”T Self installation requirement. Investigate. Write for complete 

Gositiv® ; nen information, today. 
Pincus jue @ The Rota-Roll Pumps used in Sundstrand ae 


Hydraulic Units are patented and manufactured pu 
only by Sundstrand. bs S 


2556 Eleventh St., ‘Rockford, Illinois, U. 





MACHINE DesigN—April, 1941 85-S 








be 


New, solid adjusting screw now facilitates 
temperature adjustment without removal of 
switch (732RS) from installation. Designed 
for submersion in open or closed vessel, 
this thermo-responsive switch is depend- 
able, rugged, yet precise. Range — 50° F. 
to 400°. 1/10° F. differential prac- 
tically no thermal lag. 25 Amp 115V size 
+ now available as well as standard 10 Amp 
115V_ rating. Write for catalog showing 
complete range of Fenwal Thermoswitches. 









60 MAIN STREET 
ASHLAND,MASSACHUSETTS 






























SMALL 
GEARS 


In the finer pitches 
14 to 96 D. P. 





SPURS—SPIRALS—BEVELS 
WORM GEARING 


The manufacture of your small Gears, 
such as these and other types, should 
be intrusted to SPECIALISTS in this 


range . . . Send your prints to— 


Made to order only—No stock—No catalog 








Gear Specialties 





2670 W. MEDILL AVE. 


Phone Humboldt 3482 


CHICAGO 











Perforated Disk 
Controls Sequence 


(Continued from Page 41-8) 


| gle switch which starts a small gearmotor to ro- 
: tate the spindle. 





| a small cylinder. 








| tanks. 


Included in the drive mechanism is a cam which 
opens a master air valve at periodic intervals. 
This valve admits air to an air chamber, inflating 
the diaphragm in the plunger head. Inflation of 
this diaphragm tends to make the plungers in 
the head move vertically downward. 

Where there is a perforation in formula plate 
under a given plunger, the plunger which is in- 
dexed with the perforation passes through the 
plate and opens its corresponding valve in the 
valve series beneath the plate. This allows air to 
flow through a pilot circuit controlled by the given 
valve. The pilot circuits control admission of soap, 
bleach, blue and sour to the washer, and the open- 
ing and closing of main water valves and dump 
valves. 


Steam Siphons Supplies 


In the base of the control unit are three supply 
The upper tank contains liquid soap, and 
arrangements are made so that five different 
amounts of soap can be added at five different 
times during the washing formula. This is ac- 
complished by five siphon arrangements with five 
different-length internal siphon pipes. The siphons 
operate as follows: 

When a pilot valve is opened, air is admitted to 
Piston in the cylinder then moves 
downward and, in its movement, opens a spring- 
loaded check valve. The extension of the valve 
stem in turn opens a steam valve. This permits 
steam to flow through a steam tube, admitting 
steam to the siphon. This picks up the required 
soap, carries it through the unit and into a main 
supply line connecting with washer. The main 
supply line is connected to the water valves on the 
washer so that supplies are mixed with water be- 
fore entering washer. This is important in quality 
washing as the supplies in solution go to work im- 
mediately. The method given for soap admission 
also applies to the introduction of all other sup- 
plies. 

Floats installed in the supply tanks operate 
switches controlling signal lamps on the front panel 
of the control as shown in Figs. 1 and 2. An il- 
luminated lamp indicates to operator that supplies 
are being fed into washer. When the proper 
amount of supplies has been introduced the lamp 
goes out. 

Water level in washer is controlled by a dia- 
phragm device shown behind and to the right of the 
plunger head in Fig. 2. Generally accepted wash- 
ing formulas use three different water leveis. The 
various levels are controlled by one of the pilot 
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CLARE “ype 'F" | THIS CAN BE 


cmtenejome FILED FOR 


amperes—contacts carry 


10 amperes 110 V. ac. 
Particularly adapted for R E F E RQ , N i . E ] 
machine control, moter & 


and lamp loads, photo 
electric and similar appli- 


cations. | ca 


C : Dp. CL es ra $ & C 0} : These pages represent the fifth edi- 


LAWRENCE & LAMON AVES. - - CHICAGO tion of the “Machine Drives and Con- 
PL SAST 26TH ST Reee. MEW YORK ‘ | trols” Supplement. Presented as an 


integral part of the April, 1941, issue 
C L A R € of MACHINE DESIGN, it is written 
Type “FM” 



















and compiled for design executives 
in the machinery manufacturing 
field, for the express purpose of 
bringing together factual informa- 
tion that will aid them in their daily 





©.P. CLARE & CO. ~ 
Snap-action Contact = iucene 











problems. 
R E L A Y Write for ' 
Clare Data . 
For slightly heaeion ag = | | To serve readers most effectively the 
contacts rated /) amperes N today. Supplement has been stitched sep- 





V. ac. Operates on low coil “ ; 
current and adaptable to simi- arately as a composite unit, and then 


lar applications. ae | stapled into the center of the maga- 
2 zine so that it can be taken out by 

removing two staples without dam- 
age to the insert or to the magazine 
| proper. This permits filing by sub- 
| ject to provide ready reference. 


With the editorial contents written 
and edited to assist designers of ma- 
chinery in selecting the best possible 
drives or controls for their conditions, 
the Supplement will find immediate 
acceptance and use. The advertis- 
ing section constitutes a veritable 
“Where-To-Buy” guide. 


Like MACHINE DESIGN'S previous- 
ly-published directories of materials 
and special supplements covering 
| specific phases of design, this special 
| section adds another valuable refer- 
ence work to the engineer's library. 








SUPERIOR RATCHETING METHOD 


Morse Indexing Clutches affected an 8% 


stock saving on above installation. Because | 
of greater indexing accuracy, closer and | 
more uniform punchings were possible, as | 
shown at left. Rate of feed was increased 


considerably There is a Morse Clutch to 
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meet your requirements—investigate sow. | The Professional Journal of 
ULUALAAAAARAAUAUe: —Send for engineering data. : | : . . 
[niataeeataaana: | Chief Engineers and Designers 





Covers every size and type of machinery--- 
from the “‘Wristwatch to the Locomotive’’ 





MORSE inex". !*° CLUTCHES 


Morse Chain Co., Detroit, Mich. + Ithaca, N. Y. + Div. Borg-Warner Corp. 
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Cincinnati Gears Are Better 


Must you meet stiffer production sched- 
ules? Cincinnati can provide the gears 
you need... gears that maintain pre- 


*Op 7, 
determined precision on 1 or 1000, resulting Wer 
in extra profit. 0p 


High speed, uncanny precision... you'll 
find Cincinnati gears better in many 
ways...and The Cincinnati Gear Com- 
pany is still meeting delivery promises 
with amazing success. 















THE CINCINNATI GEAR COMPANY 
“Gears ...Good Gears Only’ 
1827 Reading Road * Cincinnati, Ohio 
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SPEEDWAY MFG. CO., 1858 So. 52nd Ave., Cicero, III. 
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valves in the valve series beneath the disk. This 
valve energizes the diaphragm device, which oper- 
ates a secondary air circuit and sets a finger on a 
float-control device mounted between the washer 
and the control unit. 

The valve in the main water line is the balanced 
type, air operated. With the valve open, water 
flowing into the washer raises a level in the float 
chamber. As the level reaches the predetermined 
water height it lifts the finger on the float cham- 
ber. This action shuts off the air supply to the 
water valve and closes the valve. 

Since it is important that each particular bath 
run for a definite period of time after the correct 
water level is reached, the contro! automatically 
stops until the water reaches its correct level in 


Fig. 3—Top view 
with cover removed 
showing diaphragm 
and plunger unit 
lifted to receive 
formula disk. Pilot 
valves, air cylinders 
and mercury 
switches are shown 





the washer. As the water valve closes, the unit 
automatically restarts. 

On certain baths, accurate control of water 
temperature is also important. For this function 
another pilot valve beneath the disk controls a 
diaphragm-operated steam valve which is also 
controlled by a thermostat in the washer. This 
pilot valve opens the steam valve, admitting steam 
to heat the water. The thermostat then keeps 
steam valve open until the water is at the correct 
temperature. While the steam valve is open the 
unit automatically stops as in the case of filling 
with water. 

At the completion of the washing formula 4 
whistle is blown and a signal lamp lighted, notify- 
ing the operator that the formula is completed and 
washer is ready for unloading. The formula plate 
is then returned to the starting point by a spring, 
automatically resetting the formula for the next 
run. 
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¥-BELTS 


last longer 


Back up the machines you 
build with low cost power 
and trouble free operation 
by using CONDOR V-Belts. 
The endless whipcord 
strength member in the neu- 
tral axis and completely 
floated in rubber—resists 
side wear, stretch and in- 
ternal heat. 


8 Points of Balance 

1. Minimum Ultimate Stretch 

2. Wide Margin of Effective 
Strength 

3. Uniform Flexibility 


4. Maximum Resistance to Struc- 
tural Breakdown 


5. Smooth Running 
6. Maximum Traction 


7. High Resistance to 
Side Wear 


8. Correct Lateral 
Reenforcement 


THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN, INC. 





Executive Offices and Factories, 141 Townsend St., Passaic, N. J. 








ELECTRIC CONTROLS 

























VERY item in 

the line of 

Ward Leonard 
Controls is an out- 
standing product of 
sound engineering, 
pyactical designing 
and careful manufacture ... each 
planned to meet a specific set of con- 
ditions in industry. The absolute de- 
pendability and ruggedness of Ward 
Leonard Controls make them ideal con- 
trols to be built into machines and equip- 
ment the maintenance of which is ex- 
pensive or difficult. 

Send for bulletin of interest to you. 
Bulletins available describing 





Siege® 


RELAYS CONTACTORS 
RHEOSTATS SPEED REGULATORS 
RESISTORS MOTOR STARTERS 


VOLTAGE REGULATORS 





WARD LEONARD 


54 SOUTH STREET 
ELECTRICAL CONTROL DEVICES SINCE 1892 


MOUNT VERNON, N. Y. 
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TRU*LAY Push-Pull Contrdls on 

Model KMH-60X fork truck by 

The Baker-Rauvlang Company, 
Cleveland, Ohio. 


Again PUSH. | 
CONTROLS contribute ||| 
to Speed with Safety | 


— 


Here you see PUSH-PULL Self- Aligning 

Cieiniiies 4 8° deflection in 
NTROLS used to operate posh directions 

brakes on a well-known indus- 

trial power truck—to give accurate braking or 


for emergency stops at the will of the operator. 


Ww 


The same type of control is applied nationally 
to production machines, clutches, valves, 
switches and the like—and for the manual oper- 
ation of many devices on which operating 
mechanism must te covered or is not within 
reach of the operator. 

PUSH-PULL CONTROLS operate easily. Con- 
trol is positive. They can be designed for instant, 
complete operation or to hold any position to 
which you set them. They don’t become noisy 


or require adjustment. 


Write for FREE BOOKLET 
We have prepared an inter- 
esting booklet, ‘‘The Key to 
Remote Control.’’ Write for a 
copy, telling us your problems. 









AMERICAN CABLE DIVISION 


230 Park Avenue « New York 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


89-S 













































































. TABLE V 
Use New V-Belt Ratings 
Horsepower Ratings for E-Section V-Belts 
(Continued from Page 47-S) (Over 100 HP., 380 Lb. Belt Tension) 
belts with larger sheaves. Since the cost of sheaves Pitch Diameters 
lies not so much in the amount of metal used as at age aa 
: ve : t./Min.| 20. .0” | 22.0” | 23.0" | 24.0" | 25. .0” | 27.0" |e Ia: 
in the cost of machining grooves, a considerable — Sie ok ive —— i 
j ; , } f ’ : : 10.5] 10. 
saving in first cost may be shown in the sheaves, i200 | 9:5] 10:1] 10-7] ice | ae] a3] 328 18 122 
; . . . . . ™ 13.3 
not to mention the reduced cost of a smaller num- 0th Pevsgee Qed Geet Hep eee Bead Band Gees 
1400 11.0 11:7 12.4 13.0 e . 
_— doo | er) ee) | ee] eg] et) ibs) ie ies 
, . ; i ‘ 16.6 | 17.1] 17. 
These tables are calculated for 180 degrees con- H700 | 19-1] 14-0) 14.0) 15.6) 16.3] 16.9] 37.5) 18:1] 18:6 
: ° 1800 13.8 14.8 15.7 16.5 -2 ‘ . 
tact arc. Corrections should be made accordingly 1900 | 14-5] 15.5] 19.4] 17-3 18:0 18:8 19.4 | 20:9 HH 
for shorter arcs. Naturally the correction applies 2100 | 18:8] 17:0] 18:0] is:0| 19:7] 20:5] 21:2| 210] 3% 
; ; 2200 16.5 17.6 18.7 19.7 20.6 21. x 
only to the smaller sheave which determines th2 2300 | 17:1] 18:3) 19:4] 20-4] 21:4 32:2 | 23.01 33:9 ae 
power transmitting capacity. Arc of contact for the 3600 | 18:3) 19:6] 20.8] 21:9] 23:0] 23:0] 2¢:7| 34:3 26.3 4 
small sheave is readily determined by the following: 2600 | 18.9] 20.2] 21.5] 22.6] 23.7] 24.7] 25.5| 26.4] 974 
2700 19.4] 20.8] 22.1] 23.3 | 24.4] 25.4] 26.4] 27.2] 929'9 
2 2800 19.9 21.4 22.8 24.0 25.1 26.2 27.1 28.0} 2919 
D-—d 2900 20.4] 22.0] 23.4] 24.7] 25.8] 26.9] 27.9] 28.8] 929'7 
are = isd — ae 60 3000 | 20.9] 22.7] 24.0] 25.3] 26.5] 27.6] 28.6] 29.6] 30.5 
3100 21.4] 23.0] 24.5 | 26.0| 27.2] 28:3] 29:4] 30:4] 31'3 
) : 3200 21.8] 23.5] 25.1] 26.5] 27.8] 29.0] 30.1] 31.1] 32'0 
where D is the diameter of large sheave; d, diame- 3300 22.3 24.0 25.6 27.1 28.4 29.6 30.7 31.8 32.8 ; 
. Se 3400 22.6 | 24.5] 26.1] 27.6] 29.0] 30.2] 31. 32. | 
ter of small sheave and c, center distance in inches. 3500 | 23:0] 24:9] 26.6] 28:1] 29:5| 30:8] 32:0] 331| 34 i 
3600 23.4 25.3 27.0 28.6 30.0 31.4 32.6 33.8 | 34.8 | 
Correction factors are shown in the following pad Mead Decad ead Goced Bund Bead Beek Bee 
° ° 3800 24.0 26.0 27.8 29.5 31.0 32.4 33. J 
table, which also illustrates the effect of shorter 3000 | 24.2} 26.3] 28.2) 29.9) 31.5 32.9 343 35.8 | 30.6 
erie ies ; . : : ‘ 4.7] 36.0] 37.2 
arc on the power transmitting ability of V-belts. ome os.8| 28.8] 30.6| 32.3] 33.8] 35.2] 36.8] 37.7 
To illustrate, costs may be compared on a par- — +! Wisse Bonand fiecad ead Brewed feted ie 
4300 29.3 31.2 33.0 34.6 36.0 37.4 38.7 
4400 29.5 31.5 33.3 34.9 36.4 37.8 39.1 
4 
31.7 33.5 35.2 36.7 38.2 39. 
TABLE VI 31.9] 33.7 | 35.5 | 37.0] 38:5| 309 
” 33.9 35.7 37.3 38.8 s 
Contact Are Correction Factor 34:1] 35.9] 37:5] 30:1] 40:5 
Degrees Factor Degree; Factor Degrees Factor 8.9) 2-7) 32-2) O7 
36.2 37.9 39.5 2 
180 1.00 150 .92 120 83 , bet 
170 ‘98 140 .89 110 79 
160 .95 130 86 100 74 








One Engineer to Another... 
these clutches do the job! | 


fro 














SINGLE REVOLUTION 


An automatic clutch for intermittent 
and positive drive. Permits extremely 
accurate control of mechanical move- 
ments. Especially suitable for operat- 





WRITE TODAY 


To learn how Hilliard 


OVER-RUNNIN 





will adapt these : ‘ A * . 
An over-running or “free-wheeling” chytch clutches to your needs te anes ear ay oe " — 
of remarkably simple design. Drives wien Address: Dept. D-4 operations* packaging macni y- 





rotation is in one direction—runs free whe 











rotation is reversed, or one, member runs 
ahead of other. Wear on flat surfaces only, 
renewable 4 times, without requiring new 
parts. ‘Standard Equipment” for: Automatic 
dual drive operation of any equipment with 
any type of prime movers* Automatic opera- 
tion of 2-speed drive* As a ratchet permit- 
ting infinite adjustment* As an automatic 
backstop. 





Three other famous members of the Hilliard line 


THE 
4iLLIARD 
CORPORATION 


ELMIRA, N. Y. 


Operated by a simple trip, therefore 
convenient for mechanical, electrical, 
or manual control. The trip cam can 
be equipped with two or more steps 
for stopping at any required series of 
positions. Its accurate control of 
mechanical movements has won for it 
the acceptance of industry. 


CENTRIFUGAL FRICTION 


SLIP 
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MOTORS 


Tailored to fit your Needs 





‘ANY times a motor with standard wind- 
M ings is not the best motor for the job. 
Or a change in frame design or size means 
a better application to your product. 













Peerless is equipped to handle large or 
small orders of any special design that 
will give you maximum motor efficiency, 
trouble-free operation and minimum 
upkeep. Send us your motor problems. 
47 years of building motors have given 
Peerless engineers experience in meeting 
any motor problem. 


THE Doorloss. ELECTRIC CO. 


WARREN, OHIO 
























The Choice of onl | 
Leading Design egies | 





. . because BETTER MOTOR DE- 
SIGN has been the consistent aim of 

















DRIP PROOF— 
SPLASH DESIGN 


Valley Ball-Bearing 
Motors are designed 
to meet operating 
conditions where 
hazards of liquids, 
chips etc., dropping 
into the motor, are 
involved. Motors are 
protected against 
this as well as against 
hormal splash con- 
ditions. 











Valley Electric Corporation engineers 
throughout the years. The Valley 
Ball-Bearing Electric Motor of today 
offers definite buyer-appeal in ef- 
ficiency and economy to the pur- 
chasers of your equipment. That is 
why prominent design engineers are 
incorporating Valley Ball-Bearing Mo- 
tors in their plans. 
Consider the importance of these five 
outstanding features when you order 
your next motor. (1) No Dead Spots. . 
. (2) Efficient and Ventilated Wind- 


ing. . . (3) 40°C. Maximum Tempera- 
ture Rise. .. (4) Squirrel-Cage Welded 
Rotors. . . (5) Ball Bearings. 


Ball-Bearing Motors 
14 to 75 Horsepower 


pve LLEY 
- Electric Corp. 
LY 4221 Forest Park Blvd. @ St. Louis 
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ticular 40-horsepower motor drive recently fur- 
nished to a fan manufacturer. The motor operates 
at 1160, driving a fan at 380 revolutions per min- 
ute on approximately 40-inch centers. From the 
rating tables, using the smallest practical sheave 
for C-section belts, a suitable drive comprises 
twelve belts, each belt approximately 120 inches 
long with a 7-inch pulley diameter motor sheave 
and a 21.4-inch pulley diameter fan sheave. This 
drive has a cost of $196.80. 

Using larger sheaves for comparison, a better 
selection of a drive for this fan would be 5 belts 
with a 12-inch pulley diameter motor sheave and a 
36.6 pulley diameter fan sheave. This drive has 
a cost of $137.72. 

From the comparison it will be seen that first 
cost is a vital factor in this case, having saved 
$59.08 or over 40 per cent. Only when there are 
limitations on space and belt speed would it ke 
necessary to use the more expensive drive with 
smaller sheaves. 

When belt replacement becomes necessary, the 
above drive with larger sheaves again has the ad- 
vantage by $17.64 which represents a further sav- 
ing of over 85 per cent in the cost of replacement 
belts. 

This does not mean that a drive will not operate 
successfully with small diameter sheaves. There 
are times when it is impractical to install sheaves 
of large diameter. It does mean, however, that 
because of greater flexing the drive with the 





smaller 7-inch pulley diameter C-section sheave 
will have only one-half or one-third of the belt life 
that may be expected from the 12-inch pulley diam- 
eter sheave. This is the basis on which the new 
ratings are compiled. 

There is another important factor that has not 
been mentioned up to now. It is “tension” and 
is entirely under the user’s control. 

In compiling all the V-belt ratings, certain defi- 
nite tensions were used for each size of belt as 
established by laboratory test. These tensions 
must be maintained to get the greatest efficiency 
from a V-belt drive and are tabulated in TABLE VII, 


TABLE VII 


Recommended Belt Tensions 


Sections Pounds per Belt 
A 40 
B 70 
Cc 125 
D 230 
E 380 


If we should happen to have a drive with one- 
groove C-section sheaves (any size) with a ten- 
sion of 125 pounds between the sheaves, the drive 
will pull the rating given in the table. If it is a 
two-groove drive, the tension is 125 pounds on 
each belt or a total of 250 pounds; or on a nine- 
groove drive the tension should be 1125 pounds. 

When a machine is designed to do a certain job, 
space and mountings for the motor are no more 
important than the proper drive. 














(HYDRAULIC COUPLING) 


Have you investigated American Blower Fluid 
Drives (Hydraulic Couplings) for your plant or 
product? You’re overlooking a real bet if you don’t 
consider their many advantages for your own prob- 
lems of torque transmission and speed control from 
either electric motors or internal combustion 
engines. Phone or write the nearest American 
Blower branch office now for complete data. 


AMERICAN BLOWER CORP. 


HYDRAULIC COUPLING DIVISION, 6000 Russell St., Detroit, Mich. 
New York: 50 W. 40th St., Room 402 In Canada: Canadian Sirocco Co., Ltd. 
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New Machines Are Only Answer 


to Call for Production 


OW far can we go in assuming that improvised or rejuvenated equip- 

ment is capable of handling the production end of our armament pro- 

gram? From certain quarters comes the suggestion that rather than 
design and build special machines we should utilize existing equipment; that 
by doing so we not only would be able to take care of vital defense require- 
ments but could return the machines to their normal line of production when 
the emergency is over. 


To MACHINE DESIGN this idea seems basically unsound except as an ex- 
pedient to carry along at least some production until such time as new ma- 
chines can be developed and built. One need only consider, as a prime ex- 
ample, the special shell lathe covered in the leading article in last month’s 
issue. That machine was designed as a single-purpose unit of sufficient rigid- 
ity, horsepower and capacity to produce shells at a speed far higher than any 
other existing type of machine. It would be not only impractical but almost 
impossible to adapt other machines to take care of a similar high rate of pro- 
duction. 

Apart from the fact that relatively few lathes are equipped with mo- 
tors of sufficient horsepower to remove metal at the rate of speed possible 
with the special shell lathe, the question of continued availability of skilled 
or semiskilled labor should be considered. Machines that might be adapted 
to the job require, in most cases, at least semiskilled labor for their operation. 
The new defense-program machines are developed specially for operation by 
men—or women—who after only brief training can operate them satisfac- 
torily under capable supervision. This point may seem relatively small at the 
moment but the call for operators in the entire metalworking industry in the 
near future will unquestionably make the operator problem one of ever-press- 
ing importance. 

Initial costs and maintenance costs also enter into the picture. New, 
specially built machines call for initial outlay. On the other hand, main- 
tenance costs and rate of production of the new machines will readily over- 
come the seeming economy of trying to “make do” with converted machines 
that are either good enough to be busy already on other essential jobs, or are 
in such condition as to be practically ready for the scrap pile. 

As a temporary measure, yes. Old or even new machines, wherever ob- 
tainable, should be turned over to armament production, remembering that 
a low rate of speed is better than none. But as a long range program, the 
need for which is becoming more increasingly apparent, there seems no ques- 
tion that new designs capable of handling our defense needs should be given a 
clear right-of-way. The design brains are available—why not utilize them to 
the utmost in the unprecedented program with which the country is con- 
fronted? 
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Enables Drills To Be Positioned 


XTREME flexibility built into this multiple-spin- 
dle drill press is made possible by the use of 
flexible shafts. Each of the twelve drill holders 
is connected to its driving spindle by a length of 
this S. S. White shafting, enabling each drill to be 
positioned in the built-in jig over a wide range of 
adjustments. 
With this equipment it is possible to drill any num- 
ber of holes up to twelve, of any size within the limits 
of the press, in any desired arrangement. 


Cement Kiln Drive Improved 


EAVIER duty service than that involved in ce- 
ment kiln application of a gearmotor drive is diffi- 
cult to imagine. Weighing over 300 tons, the kiln 
shown is rotated at from 45 to 60 revolutions per hour. 
through a gear reduction of approximately 900 to 1. 
Designed especially for this application by the Gen- 
eral Electric Co., the reduction is self-contained with 
the adjustable speed motor. All planetary gearing in 
the unit operates in a sealed bath of oil. 
Nearly seven inches in diameter, the output shaft 
is required to operate the kiln pinion shaft at 7 revo- 


Fully enclosed gearmotor provides compact and eco- 
nomical drive for cement kiln 








| 


Flexible shafting enables this press to drill up 
to twelve holes at a time in any relative position 


lutions per minute. A pinion on this shaft engages 
the ring gear which extends entirely around the kiln. 


Clutch Absorbs Torsional Vibration 


gegen clutch and braking problems encountered 
in the design of the Rockford 250-ton crank type 
press were solved successfully by use of the 
Airflex clutch. Both the clutch and brake are of the 
internal expanding type and co-act with internal 
cylindrical surfaces on either side of the flywheel. Be- 
cause of the large mass of this member and conse 
quent high heat capacity, operating temperatures are 
extremely low. 

An interesting feature of these clutches is the 
absorption of torsional vibrations by the flexible side- 
walis. Also, by varying the operating air pressure the 
ability of the clutch to prevent transmission of such 
vibrations may be enhanced without in any way de- 
tracting from its efficacy as a clutch or brake. 

Utilization of an air dashpot built into the C. 3 
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Long life, absorption of vibration and absence of 
mechanical linkages typify air-operated clutch 


Hunt control valve provides the necessary time de- 
lay between the release of the clutch and the appli- 
cation of the brake. 


Provides Continuously Variable Speed 


OSITIVE, infinitely variable speed changes are 

provided for in this bevel gear generator by 
use of a Link-Belt speed control. This newly de- 
signed machine affords the same speed range of 45 
to 180 strokes per minute as formerly. However, 
it was previously necessary to stop the machine 
and select one of eight available speeds within the 
range. The new transmission permits the machine 
to be operated at an infinite number of speeds which 
may be selected while the machine is in operation. The 
gear generator is made by the Bilgram Gear and Ma- 
chine Works. 


Infinitely variable speed gear transmission in- 
creases productiveness of gear generator 





Built-in Filters Improve Operation 


QR maximum efficiency and proper lubrication 

of all working parts it is desirable that the 
viscosity of the operating oil in hydraulic presses be 
maintained within suitable limits. This is accom- 
plished by the Hydraulic Press Manufacturing Co. 
with temperature controllers and an efficient meth- 
od of fluid filtration. 

Heavy duty Cuno oil filters are installed in each 
closed-circuit operating system. Provided with an 
external handle for periodic cleaning, the filter is 
equipped with sump and drain to permit cleaning 
without dismantling. 


Continuous filtration of working fluid assures uninter- 
rupted, trouble-free press operation 
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OMINATED for presidency of American Foundrymen’s association, 
of which he is now serving as vice president, Herbert S. Simpson 
has been connected with the foundry and foundry equipment in- 

dustry for many years. His father before him had spent his life in the 
foundry and machinery business. 

A native of Minneapolis, Mr. Simpson finished his education and be- 
came engaged in the manufacture of clay-working machinery. Later he 
was made assistant to the president of Hatfield-Penfield Steel Co. He left 
this company to become associated with National Engineering Co., manu- 
facturers of sand mixing, conditioning and other foundry equipment, of 
which organization he has been president since its incorporation. Mr. 
Simpson is a past director of American Foundrymen’s association, and 
a past president of the Foundry Equipment Manufacturers’ association. 


He has also supported various research activities of the A. F. A. 
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HERBERT S. SIMPSON 


PIONEER in the field of aeronautical engineering, Peter Altman 

has resigned as director of the aeronautics department of the Univer- 
sity of Detroit to become associated with Aviation Mfg. Corp. in its re- 
search and development division. 

Mr. Altman received his bachelor of aeronautical engineering degree 
from the university and since graduation has been connected there. He 
first was employed as instructor in the department of experimental engi- 
neering and later was placed in charge of the aeronautics department. 
In addition to this work he devoted considerable time to design and con- 
sulting for leading aircraft companies, one of his projects being that of 
making drawings of the first Stinson biplane and later the cabin biplane 
with wheel control and brakes. He also worked on the early Stinson 
monoplanes and other designs, and assisted in all of this company’s experi- 
mental and test programs. He has been consultant for Stinson ever since. 


PETER ALTMAN 


PPOINTMENT of Lynn Reynolds as chief engineer of Adel Precision 

Products Corp., manufacturers of airplane synthetic rubber materials 
and hydraulic accessories, marks his return to the aviation engineering 
field. Mr. Reynolds formerly was metallurgical engineer of Worthington 
Pump & Machinery Corp. 


A graduate mechanical engineer of Stanford university, Mr. Reynolds 
received his early aviation training as one of the first U. S. Army inspection 
engineers on the West coast. Early in the first World war he became 
aeronautical mechanical engineer for the National Advisory committee 
for aeronautics, and later was transferred to the national aviation engine 
and plane preparedness development program. The last year of the war 
found him with the rank of Captain Aviation Unattached, U. S. N. A» 
as assistant to the chief engineer for the A. E. F. aviation section in France. 

In the interim—after the war and prior to his present appointment— 


LYNN REYNOLDS (Continued on Page 88) 
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woENIX DEFIES 
piSTURE GHOSTS... 


‘our hands are never dry. 
epiration stains ordinary 
racing cloth, producing 
paque spots, OF “ghosts,” 
hat show on blueprints. 
ater splashes make even 
ore disagreeable stains. 

PHOENIX Tracing Cloth 
vithstands actual immersion 
in water formore than 10 min- 
tes atatime without ill effects! 
esspiration will not stain it! 









HOENIX LESSENS 
WDGE GHOSTS... 


he improved surface of 
HOENIX Tracing Cloth 
mits you to use harder 
pencils (SH and 6H) and to 
get sharper lines with less 
tendency to smudge. 

Result: cleaner tracings 
and blueprints! 
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PHOENIX REDUCES 
ERASURE GHOSTS... 


Ordinary tracing cloths be- 
come scarred when erased. 
Erased spots produce ghosts 
on the blueprints. 

PHOENIX has a durable 
drawing surface that reduces 
working scars to a minimum, 
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TRACING CLOTH 



















THIS NEW TRACING CLOTH vs 


GHOST-PROOF ! 


Here is a new kind of tracing cloth that won’t show perspiration 






stains or water marks — that holds pencil smudges and erasure scars at 
a minimum. Now you can have clean tracings, in pencil or ink, free 
from these untidy “ghosts” that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable new process that 
defies moisture, and gives you an unusually durable working surface. 
You can use harder pencils with this improved cloth and get sharper 
lines with less tendency to smudge. Even 6H pencil lines show 
clearly, and reproduce sharply! Erasing does not mar the drawing 
surface; erased areas take pencil smoothly—and ink without feather- 
ing. The new white color and increased transparency provide excel- 
lent drawing contrast and produce strong blueprints. 

Try PHOENIX for yourself on your own drawing board. See your 
K&E dealer or write for a generous working sample and 
an illustrated brochure. 


a EST. 1867 


‘ KEUFFEL & ESSER CO. 


NEW YORK + HOBOKEN, N. J. 
CHICAGO - ST.LOUIS + SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 
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Swash Plate Loading Redistributed | 


\ , 7 EAR resulting from maldistribution of swash 
plate bearing loads has been the chief dis- 
advantage of pumps, engines, etc. utilizing 
reciprocating pistons parallel to crankshaft axes to 
produce rotation. In a patent assigned to the Naam- 
looze Venootschap, the cause of the phenomenum as 
well as design criteria for its correction are derived 
from the application of basic engineering principles. 
To compensate for wear, the conical surfaced pres- 
sure members are bored out to contain a pair of 
opposed springloaded plungers with spherical ends. 
As the swash plates, or slippers on which they bear, 
wear, the plungers extend as a result of the spring 
load so looseness does not develop in the assembly. 
The critical bearing surface is that between the 
conical surfaces of the pressure members and the 
swash plates. Excessive wear is experienced on this 
surface in the region of the large or base diameter of 
the cone. Application of Stribeck’s principle govern- 
ing load intensities under conditions of rolling contact 
indicates that, as a result of the greater radius of 
curvature at the outer extremity of the cone gener- 
atrix, stress concentrations are a maximum in this 
region. By assuming that the conical surface is 
composed of a large number of rollers of differential 


Pressure members 
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Spring-loaded plungers afford automatic take-up of 
wear, thus eliminating “knocking” in swash plate 
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length, the diameter of each roller (assumed con- 
stant) is determinable as a function of its length, 
By Stribeck’s relationships, therefore, the optimum 
dimensions of the pressure members may be obtained, 





Compensates for Tool Wear 


ARIATION from a specified finished bore diameter 

is, ordinarily, the inevitable consequence of cut- 

ting tool wear. This patent discloses a means for 
automatically feeding the boring tool radially to 
compensate for such wear and, at the same time, re- 


Tool holder 





Positioning pin 


Feeler 








Relative location of cutting tool and feeler on spindle 
enables tool to be advanced or retracted without 
destroying gaging accuracy 





ge 
moves the tool from contact with the bore at the % 
conclusion of the cut so that it may be retracted 
without marking the work. The device is applicable T 
to automatic precision borers manufactured by the ; 
Heald Machine Co., to which the patent is assigned. 
Eccentrically mounted in ball bearings on the face 
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| Use the power of 


impounded facts 
about Nickel alloys — 








Time-proved answers to your questions about 
Nickel alloyed materials are quickly available. 






From information assembled through years of 






research and field studies, The International 






Nickel Company, Inc. compiled and condensed 





essential facts into convenient printed form. 






Now...when minutes and materials have be- 






come so vital... make full use of this experience. 






Send for a check list of helpful printed pieces 







} 

e 

it on the selection, treatment, fabrication and use 
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plate, the rotation of the tool holder with respect to 
the faceplate is limited by a positioning pin which 
extends into a slot in the plate. 

As the faceplate rotates, the inertia of the tool 
holder holds the positioning pin eccentric against the 
trailing end of the faceplate slot. At the conclusion 
of the cut, the spindle is stopped and the inertia moves 
the tool holder in the direction of rotation to the 
other end of this slot. Since the tool holder is ec- 
centric on the faceplate the tool is thus backed away 
from the work surface and may be retracted. 

Located in the tool holder but displaced 90 degrees 
from the tool is a hemispherical feeler mounted on 
the end of a lever. Fulcrumed at approximately its 
midposition, this lever has a pawl fastened to its op- 
posite end. The pawl engages a ratchet integral with 
the positioning pin. 

While the tool is cutting the feeler is in constant 
contact with the bore of the work. As the tool 
wears the diameter of the bore decreases, depressing 
the feeler. The pawl on the other end of the lever 
thus rotates the positioning pin, causing its eccentric 
to displace the tool holder with respect to the face- 
plate and thereby restoring the proper bore diameter. 


Corrects for Temperature, Leakage 


EAKAGE of hydraulic fluid from shock absorbers 
as well as its change in viscosity as a result of 
temperature variations detract from the operating 
efficiency of such devices. This patent, assigned to 
the Houde Engineering Corp., discloses methods 
whereby both of these conditions are remedied. 
Illustrated is a rotary type of shock absorber in 
which diametrically opposite partitions fastened to 
the cylinder walls co-operate with similar partitions 
fastened to a hub or shaft. Confined between the 
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Lever on valve stem concentric with mainshaft 
permits selection of desired damping force 
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cylinder head and a spring-loaded piston is a re. 


plenishing chamber. This chamber may be filled 
with a reserve of hydraulic fluid through a refijj 
plug which is a conventional lubrication fitting. 
Between the replenishing chamber and the cham. 
bers formed by the partitions on hub and cylinder 
wall are a series of check valves. As fluid leaks from 
the operating chambers these valves permit hydraul- 
ic fluid from the replenishing chamber, under the 
impetus of the piston, to enter the operating cham. 
bers. As a means of reducing leakage an annular 
recess is formed inside the shaft packing and is con. 
nected by drillings to the replenishing chamber. 
Shown in the illustration on the right is the de- 
vice for compensating for fluid viscosity changes, 
Concentric with the operating shaft is an adjustable 
metering valve stem. A portion of this stem consists 
of a bimetal helix which, as the temperature of the 
hydraulic fluid changes, regulates the size of a slot 
orifice in the by-pass between the working chambers. 


Controls Hydraulic Press Operation 


N FORMING sheet metal parts on hydraulic presses 
it is often disadvantageous that the fast approach 
of the ram to the work is not impeded until actual 
contact occurs. Valve, disclosed in this patent as- 
signed to the E. W. Bliss Company, provides, in con- 
junction with solenoid control, means of eliminating 
impact. 
Reverse fluid flow, i.e., from the outlet port through 
the inlet port, is substantially unimpeded. The check 
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Free reverse flow 
is permitted by low- 
er poppet. Piston 
valve controls pres- 
sure above plunger 
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valve, which is loaded by a light helical spring, opens 
under a nominal pressure load thus facilitating rapid 
retraction of the press ram. 

For regulated flow the upper or control valve 
used. A plunger which is carefully fitted in 4 plug 
fastened in the valve body transmits spring and pls 
ton thrust to the poppet. In order to regulate this 
thrust, provision is made for subjecting the upp 
and lower areas of the piston to both upstream (high) 
and downstream (low) pressure bias. 


Check valve 







Inlet port 
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REDUCE COSTS ON WHITE { 




















] ANTI-FRICTION TORRINGTON NEEDLE BEARINGS 
are widely used in the construction of White Super 
Power Trucks and Busses because they withstand heavy 
loads, provide anti-friction operation in small space. 
Radial load capacity is unusually high in proportion to 
the size of the Needle Bearings. 





3B NEEDLE BEARINGS are utilized on folding door 
of White Horse quick-delivery truck. They permit doors 
to operate freely in any weather. No extra lubrication 
system is necessary as the bearings store large supplies 
of oil or grease. Because Needle Bearings last longer, 
maintenance is substantially diminished. 


If your product can be improved by a bear- 
ing with high load capacity, unusually small 
size, quick installation, and efficient lubri- 
cation, investigate the advantages of the 
Torrington Needle Bearing. Our Engineer- 
ing Department will be glad to work with 











2 UNDER SIDE OF WHITE BUS reveals 7 Torrington 
Needle Bearings on controls. Their anti-friction quali- 
ties allow utmost freedom in movement of levers, rods 
and arms and permit long control rods to move freely 
without binding. Photo shows how easily bearings fit 
in limited area. 


— = r - 


4 INSTALLATION OF TORRINGTON NEEDLE BEARINGS 
is simply and economically accomplished on a regular 
arbor press. In the intermediate clutch relay shaft 
bracket (shown above) as in many other applications, 
the compactness of Torrington Needle Bearings cuts 
costs by reducing size and weight of surrounding parts. 


you in incorporating its advantages in your 
product. For more detailed information, 
write for Catalog No. 109. For Needle Bear- 
ings to be used in heavier service, ask our 
associate, Bantam Bearings Corp., South 
Bend, Ind., for a copy of Booklet 103X. 


THE TORRINGTON COMPANY, TORRINGTON, CONN., U.S.A. - ESTABLISHED 1866 
Makers of Needle and Ball Bearings 


New York Boston Philadelphia Detroit 


TORRINGTON NE 
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Cleveland Chicago London, England 


EDLE BEARING 


TORRINGTON NEEDLE BEARINGS INCREASE EFFICIENCY, 
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New Seal Handles Air, Oil 


O PERMIT air or oil to be introduced under pres- 

sure to rotating shafts, the Rotoseal is announced 
by Fawick-General Co., Akron, O. A positive seal, 
it can also be used for vacuum applications and can 
be run continuously in either direction, or can be re- 
versed as often as necessary. Rotoseal originally was 
developed for use in conjunction with the company’s 
Airfiex clutch and has been thoroughly tested for many 
other applications. Three sizes are available: Size A 
has a %-inch straight-through opening, size B a %-inch 


Rotoseal consists of 
a spindle rotating 
in a sealed double- 
row bearing, with 
a nonmetallic bush- 
ing running against 
the spindle face 


opening and size C a %-inch opening. Rotoseal con- 
sists primarily of a short tubular spindle that rotates 
in a sealed double-row bearing, sealing being accom- 
plished by a nonmetallic bushing running against spindle 
face. Sealing surfaces are ground and lapped and so 
constructed that the pressures are balanced to reduce 
bearing load variations under fluctuating pressure con- 
ditions. A felt seal is provided to prevent dirt from 
entering. 


Low-Price Mercury Switch Announced 


ALLED the “Tipit” switch, a low-price all-metal 

4 mercury switch is announced by Durakool Inc., 
1010 North Main street, Elkhart, Ind. The “Tiny Tipit” 
illustrated has a capacity of %-ampere at 24 volts to 
4 amperes at 6 volts. It finds many applications where 
infrequent operation of a low-watt circuit is desired, 


Mercury switch 
meets needs where 
infrequent opera- 
tion of a low-wait 
circuit is desired 


and where high cost formerly prohibited the use of 
mercury switches. It can be used in exposive atmos- 
pheres. The Tipit switch mounts in a small holder 
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with screw stakes for terminal connection. This ag. 
sembly is attached to a movable member, the motion 
of which actuates the switch. Tipit operates on a 
tilt of 20 degrees or more. 


Brushes Are Flexible, Replaceable 


] NTERCHANGEABLE and replaceable industrial 

brushes, embodying the “Steelgript” method of con. 
struction, are announced by the Fuller Brush Co., In 
dustrial division, department 8C, Hartford, Conn 
Strong, rigid metal backs under high pressure are 
folded and clamped over the base of the brush materi- 
al to secure an extremely secure bristle setting. The 
brush material is set in a continuous strip. These 





Strips of brush ma- 

terial with metal 

backing slide into 

suitable grooves in 

permanent metal 
core 


strips slide into suitable grooves in a permanent metal 
core, and may be removed and changed. A feature 
of Steelgript construction is its flexibility, permitting 
brushes to be shaped and adapted to virtually every 
sort of machine application, including cylindrical, 
spiral, circular, flat, and curved. 


Needle Bearings Announced 


PROVIDED with inner races and permanently at: 
tached end washers, new needle bearing assemblies 
are announced by the Torrington Co., Torrington, 


Inner races and per- 
manently attached 
end washers are 
provided in needle 
bearing assemblies 


Conn. They are made in two series, designated the 
AR series for normal service and the AT series for 


MACHINE DesicN—April, 1941 





4 











on 


at: 
es 
n, 











MAGNES 


eM E cL Acs. T WOR D | N 





F 
£ 
\ 
ne 
% 
ae 






a 
to think about. . 





Here's something 


Parts can be held to closer dimensional 
tolerances: frequently, less finishing is 
required. 

Permanent mold castings are but one 
of the many ways in which to use MAZLO 
Magnesium Alloys to help improve your 
products. Their range of properties 
enables you to go very light most eco- 
nomically. Sales agent for MAZLO Mag- 
nesium products: Aluminum 
Company of America, 1703 
Gulf Building, Pittsburgh, 


Pennsylvania. 


Where quantities are large enough to 
justify the mold costs, consider making 
your sand-cast Magnesium Alloy parts as 
permanent mold or semi-permanent mold 
castings. Production is faster. Cost-per- 
piece for the castings is generally less. 
You also save on rough weight and on 
many machining operations. 

MAZLO Magnesium per- 
manent mold castings have 
afine, dense grain structure. 





MEG. yg gat. OFF 


AMERICAN MAGNESIUM CORPORATION 
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DEFENSE COMES FIRST 


To meet the needs of 
National Defense, the 
American Magnesium 
Corporation, now a 
wholly owned subsidiary 
of Aluminum Company 
of America, is increasing 
its manufacturing facili- 
ties at a rate many times 
that required by normal 
peace-time markets. 
When the emergency is 
past there will be an 
abundance of the fabri- 
cated forms of magnesium 
alloys available for in- 
dustrial uses. 
Meanwhile, mag- 
nesium is helping to meet 
the national emergency. 
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Torsion Springtime 
Extension Springtime 
Compression Springtime 


HEN the time comes for you to buy springs, 

give thought te the quality and service you 
can get from Accurate. Whether the spring you 
need is the tiniest hair-like coil or a stout steel 
brute for slam-bang service, you'll find that 
Accurate controls and checks quality to the “nth” 
degree. Accurate builds dependability into its 
products to help you build it into yours. Accurate 
takes more than ordinary measures to meet de- 
livery dates to help you meet yours. This care is 
building business for Accurate. It will help do 
Let 
Accurate meet your next 


the same for you. 






spring requirements — 
write today. 


ACCURATE SPRING MANUFACTURING CO. 


3813 W. LAKE ST. ° CHICAGO, ILL. 
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heavy duty, and are particularly suitable for aircraft 
applications. All exposed surfaces are cadmium plated 


Temperature Relay Improved 


N IMPROVED temperature relay designated Type 
CFT for protection of machines and transformers 
against overloading is announced by General Electric 
Co., Schenectady. It embodies the induction-cylinder 
design and supersedes the Type ICT induction-disk 
relay. The relay serves as the galvanometer in a 
Wheatstone bridge circuit comprising a resistance tem. 
perature detector in one arm and tapped bridge re. 
sistors in the other three arms. Since normal oper. 
ating region of the relay is close to the pickup point, 
the high torque characteristic of the induction-cylin. 





Overload protection 
is provided by ther- 
mal relay in com- 
bination across-the- 
line starter and dis- 
connect switch 





der feature provides more dependable and more con- 
sistent protection. The relay is adjusted to close its 
low-temperature contact at 80 degrees Cent. and its 
high-temperature contact at 95 Cent., with a 30-degree 
ambient. The balance point is midway between, as 
determined by the tap used on each of the three 
tapped bridge resistors, but other taps permit ad- 
justments so that the balance point can be made 
higher or lower and still keep range between the 
closing of the contacts. 


Glass Pump Made Smaller 


S UCCESS of its glass centrifugal pump introduced 
last year has led Nash Engineering Co., South 
Norwalk, Conn., to bring out a smaller size, % by 1 
inch, with a capacity of 10 gallons per minute. Like 
the large pump, the new size actually utilizes glass 
for the volute, head and rotating impeller, and is fully 


Volute, head and 
rotating impeller of 
smaller size pump 
are made of glass 





transparent. It has many advantages where corrosive 
liquids or liquids which must be kept chemically WU 
contaminated are to be handled. A unique mech 

seal replaces the conventional stuffing box, and a safely 
unloading device eliminates possibility of fracture 
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the News 


WITH BANTAM BEARINGS 


fu 











FAST, ACCURATE PRODUCTION, always essential in machine tools, is more important than ever today. 
Turret lathes built by Gisholt Machine Company are designed throughout to meet these require- 


ments—and Gisholt employs Bantam Ultra-Precision Tapered Roller Bearings on the spindle of 
many of its High Production Lathes to maintain the high degree of accuracy necessary in turret 
lathes, This is an outstanding example of Bantam service to machine tool builders and users. 

















NEW INDUSTRIES BRING [| 
NEW PROBLEMS, and “herrea engineers are 
contributing their skill to the field of sew- 
age treatment. For sluice gates like those 
shown here, built by The Filer & Stowell 
Co., Bantam designed special angular 
contact bearings that take thrust load 
from both directions, and radial loads also. 
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EVERY MAJOR TYPE OF ANTI-FRICTION BEARING 
is included in Bantam’s line 


(ro 
ra_| 








straight roller, 
tapered roller, needle, and ball. Bantam en- 
gineers, with their broad background of ex- 
perience in bearing design and application, 
can recommend the type that best suitsyour 
needs—or can design special bearings to 


meet special conditions. If you have difficult 
bearing problems, TURN TO BANTAM. 














¢” ©.D. 


THIS GIANT ROLLER THRUST BEARING, 47! 
by 5” thick, incorporates a split race engi- 
neered by Bantam to facilitate accurate posi- 
tioning in assembly. Bearing was used by S. 


} ae 
lorgan Smith ¢ ompany to support a load 


0 rf e . . 
f 456,000 pounds in assembling turbine 
eq - . . . 
lupment at Bonneville Dam—a typical in- 
tance of Bantam’s skill in designing spe- 


al 
ial bearings to meet unusual requirements. 
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LIGHT WEIGHT AND HIGH EFFICIENCY are outstanding advantages of the slush pumps built by Emsco 
Derrick & Equipment Company. Bantam Quill Bearings, used on the crosshead, contribute to 
weight reductions through their compact design—to increased efficiency through their low co- 
efficient of friction and little need of service attention, resulting in savings in operating costs. 


For further information on this unusual bearing, write for Bulletin No. B-104. 








Ba NTAM  OEARINGS 


STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 


BANTAM BEARINGS CORPORATION ¢ SOUTH BEND ¢ INDIANA 
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And NOW —a Sea-Going 


Tractor... 





Amphibian Rolls Through 
‘‘Hell-and-High-Water” on... 


M°GILbL 
BEARINGS 


Land, sand, water, mud or muck... “The Alligator” sea- 
going tractor that Uncle Sam has specified for HARD 
jobs rolls over and through everything from swamps to 
open sea because it rolls ON dirt-proof, water-tight and 
dust-tight McGILL Roller Bearings. Designed by McGILL 
for the Amphibian — only one 
of many McGILL applications. 

A combination of bearing de- 
mands, conservatively termed 
“unusual,” is the normal 
schedule for the many McGILI. 
Completely-Sealed Roller Bear- 
ings in “The Alligator.” 

What are your bearing re- 
quirements . . . McGILL has, 
or will make, the proper bear- 
ing for the task involved. Ask 
for complete details ask us 
to prove it to you. 





: — 
gree Chi J 


The New Solidend 
MULTIROL Bearing 








BEARING DIVISION 


MANUFACTURING CO. 
1450 North Lafayette Street 
VALPARAISO, INDIANA 




















the glass. This pump handles hot acids or brin 
liquids with equal facility. — 


Fasteners. Have Slit Thread 


S PEEDIER production and more rigid assemblies in 

application are claimed for the line of Prestole 
fastening devices announced by Central Screw Co 
Dept. 56, 3533 Shields avenue, Chicago. Formed by 
press operations in cold-rolled steel, the Prestole de. 
vices (see 1, 2 and 4 in illustration) embody a resilient 
conically formed and scientifically slit thread, threaded 
to match the screw. The Prestole method is Offered in 


Fastenings are de- 
signed to save time 
and material, as 
well as provide 
rigid assemblies 





stampings of standard patterns and special shapes to 
meet requirements. Another device called the Quickie 
(see 3) is a spring steel, push-on type of fastener, pro 
vided for one-time assembly. Both devices are designed 
to serve as lock fastenings as well as to save time and 
material on assembly lines. 


Variable Pulley Mounts on Shaft 


VY ams speed pulley announced by the Ideal 
Commutator Dresser Co., 1059 Park avenue, Syca 
more, Ill., is designed for light, inexpensive machines, 
the pulley mounting directly on the motor shaft and 
requiring only standard V-belts. Features include 
short overhang, forced lubrication, balanced sheave 
and all-metal construction. Both halves of the sheave 
move, giving accurate belt alignment at all times. 
Pulley faces are curved so that the belt has full com 


Movement of base 
increases or de- 
creases belt tension 
in variable speed 
pitch diameter 





Speed ratios up to = 
to 1 are available, and in sizes ranging up to * 


tact at all pitch diameters. 


horsepower. Complete unit includes variable pitch 
pulley and adjustable sliding motor base, movement 
of which backward and forward caused an increase o 
decrease in belt tension. 


Caps Give Fuse Protection 


P ROVIDING fuse protection to the exact capacity 
of the machine, independent of the line fuse, three 
wire “Twist-Lock” fusible caps are announced by 
Harvey Hubbell Inc., Bridgeport, Conn. Small motors 
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pple Meal Fhose 


meets the challenge 





of countless connector problems 












* Pullman engineers designing a closet for the newest type of 
Pullman car had to deal with the problem of getting it into 
the smallest possible space. Use of American Seamless 
unbraided bronze tubing for the water supply line enabled 
them to place the unit on a hinged arrangement so that 
when the closet door is closed the unit folds up out of the 
way. Other outstanding benefits realized from this type of 
flexible connection were provision for slight misalignment 
een parts in assembling the unit, tightness against low- 
Pfessure water, provision for vibration and, most important, 
illowance for complete flexibility of the entire unit. 


American lal frose 


American Metal Hose Branch of THE AMERICAN BRASS COMPANY 
hufwon General Offices: Waterbury, Connecticut 


In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
Subsidiary of Anaconda Copper Mining Company 
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HESE and hundreds of other de- 

sign problems involving flexible 
connectors for the conveyance of 
steam, air, oil and other liquids and 
gases have been solved by the prod- 
ucts of American Metal Hose. The 
line runs from simple square locked 
metal hose to “American Seamless,” 
the toughest tubing you can buy— 
available in various metals. 














@ You can see at a glance how flexible metal hose blends 
right in with the trim lines of the Kent Double Suction 
Furnace and Boiler Cleaner, made by The Kent Co., Inc., 
Rome, N. Y. This all-steel vacuum hose stands grueling 
bombardment by scale, soot, dirt, metal chips and other 
abrasive substances encountered in furnace cleaning. The 
hose is especially designed to hold low vacuum and to allow 
a minimum of shrinkage under suction. Moreover, its light- 
ness and flexibility make it easy to handle on the job. Small 
wonder practically every large builder of furnace cleaning 
equipment uses American Flexible Metal Hose. 41254 


Write for this new 
24-page manual on 
American Seamless 
Flexible Metal Tub- 
ing. Contains more 
than 75 pictures and 
charts explaining ap- 
plications and avail- 
ability. 
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THE FIRST DRAWING I EVER 
MADE— GOOD AS NEW TODAY, 


THANKS TO ARKWRIGHT! 





“Here’s the first drawing I ever made on 
this job! Drew it twenty years ago on a piece 
of Arkwright Tracing Cloth. Just out of curi- 
osity we ran it through the blue printer the 
other day, and the prints we got were as clean 
and ‘snappy’ as you'd get from a brand new 
tracing!” 

What this man did out of curiosity — you may 
have to do! Make sure now your important 
drawings can’t be destroyed by tracing cloth 
that turns brittle and opaque with age. Specify 
Arkwright Tracing Cloths! You'll get a tracing 
cloth that is clean, highly transparent, free from 
imperfections, thin yet strong — with a surface 
the way you like it. You'll find one of the 
four Arkwright brands is just right for you! 
Arkwright Finishing Co., Providence, R. I. 


Be sure to get your copy of our new catalog 
— free on request! 











also may be protected from overload with this & 
vice. Body is made of special impact-resisting Plastic 





Machines and small mo- 

tors are given independ- 

ent protection by fusible 
caps 





and exposed metal parts are cadmium plated to resist 
corrosion. Capacity is 1 to 15 amperes, 250 volts, 


Wheel Brushes Power-Driven 


R INGLOCK method of construction is used in power. 

driven wheel brushes announced by the Brush 
division of the Osborn Mfg. Co., Cleveland. Brush ma. | 
terial is securely locked in by means of a one-piece 
ring and a sleeve, the design providing a denser brusb- 


One-piece ring and 

a sleeve securely 

lock material in 
wheel brush 





ing surface and reducing breakage of the material to 
a minimum. With this construction wire wheel brushes 
are made in diameters from 1 to 12 inches. 


Clamp Cools Ignitron Tube 


D EPENDING for its cooling on a special clamp into 
which it is fitted, an ignitron tube, Type GL-415, 
for resistance-welder control, is announced by General 
Electric Co., Schenectady. Consisting of a brass block 


val 
reg 
ma 


Co 





Cooling clamp of ignitron tube consists 
of brass block with water passages 


with water passages, the clamp not only serves as # 


cooling medium but also as the cathode connectio2. 


Since there are no water connections to the tube itsell, 
(Continued on Page 68) 
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METALLIC BELLOW S 






ahh mete 














THE HEATING, VENTILATING, 
AND AIR-CONDITIONING 
INDUSTRY 











e manufacture bellows and 
bellows assemblies ready for in- 
stallation in steam traps, relief 

valves, temperature regulators, pressure 
regulators, air valves, and all other auto- 
matic temperature and pressure controls. Mh fj /, 
Mijf/, 

‘f 


Complete engineering service. 


i, 





PRODUCED HYDRAULICALLY 
r CLIFFORD MANUFACTURING CO. 


on. 564 EAST FIRST STREET, BOSTON 


elf, CHICAGO: 221 North LaSalle Street DETROIT: 6432 Cass Avenue 
LOS ANGELES: 1503 West 8th Avenue 


PRODUCERS OF BELLOWS EXCLUSIVELY — SERVING AUTOMATIC CONTROL MANUFACTURERS 


4 MACHINE DesiaN—April, 1941 ” 








/ +s | water jacket was used. Ability to pass high-peak cur: 

\DEA ; | rents makes these ignitron tubes particularly Suitable 

for controlling the current of resistance welding ma. 

| chines. A pair of tubes is capable of controlling 95 

| kilovolt-amperes of resistance welding load on a 5% 
| per cent duty cycle. 


Muts Resist Vibration 


A nuts announced by Security Metal Prog. 
| ucts Inc., Kalamazoo, Mich., have an elliptical. 
| shaped spring steel retainer permanently seated in the 
head. Permanent pressure is created by this retainer 
so that only a wrench can loosen the nut. If necessary, 
these nuts can be removed and replaced on the bolt 


WHEREVER SHAFTS M O V E_ yemoval and replacement is easy. Formerly a builtin | 
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Permanent pres- 
PROTECT sharts anp BEARINGS sire, i= created 


by steel retainer 


WITH AaTIONAL S FE A L S in all-metal nut 


The reason engineers acclaim Na- | 
tional Seals as today’s solution to | 
tomorrow's sealing problems is be- 

cause of the superiority of Nation- | 
alized leather sealing members. | 


Through National's special “dure. | many times without damaging or distorting threads. 
flex" treatment, these firm, flexive | Vibration will not loosen them and it is said they re- 
and durable barriers against leak- | main perfectly tight even if the bolt elongates or bolted 
age not only provide positive and parts become worn and loose. 

lasting protection for shafts and | 

bearings—they add extra years of 

performance life to machinery— Thermoswitch Is Waterproof 

and at no extra cost. 


NATIONAL MOTOR BEARING CO., INC. | A WATERPROOF and vaporproof submersion ther- 


ce Saree ee | moswitch is announced by Fenwal Inc., Ashland, 
ranc. ices: elaen Ave., a ° : ¢ 
2236 South Wabash Avenue, CHICAGO | Mass. The thermo-responsive element is like that in 


122 E. 42nd St., N. Y. + 401 N. Broad St. | other Fenwal thermoswitches, but has a_ hermetic 
PHILADELPHIA. Before you specify seals | <4] for the adjusting screw and a watertight con- 


for machines you build or buy, investigate : fi . 
National Seals. Write for Bulletin 44 today. | duit for the leads. The switch can be hung into a 
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| 

OF INTEREST TO 
DESIGNING ENGINEERS } 
Before you specify or buy 
any seal, you should have | 
| 











the details on National 





Seals. Write for your copy 
of Catalog 44 today. 














NATIONALIZED LEATHER 
MAKES THE DIFFERENCE 
Nationalized Leather sealing mem- 
bers contain no wax or other un- 
stable ingredients. They will not 
become soft or flabby. They will not 
creep nor turn. They are tougher 
than Nature’s own product. 


Conduit of submersion thermoswitch can be bent 
to serve as hook over edge of vessel 








vessel containing a fluid by bending the conduit to 
| serve as a hook which carries the leads over the edge 
| of the vessel. It can be suspended in a closed tank 
| by fitting a packing gland to the cover. 


Switch Operates on Low Voltage 


N EXTREMELY small mercury switch measuring 

only 7/16-inch long by %-inch diameter has been 
announced by Littelfuse Inc., 4748 North Ravenswood 
avenue, Chicago. It is designed for use in low voltage 
circuits up to 25 volts alternating or direct current, 
and currents up to 10 amperes at 6 volts and 3 amperes 
at 25 volts. There is no friction or wear in operation 
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Here’s the Problem. a pump had to be taken down daily and cleaned 
thoroughly. For easy cleaning, the entire assembly was held together by 
bolts. But sufficient tightening of the bolts to seal the assembly exerted so 
much pressure on the packing that it forced the heel of the packing tightly 
against the ram—and the sealing lip against the bottom of the stuffing box. 
Thus packing life as well as sealing efficiency was unsatisfactory. 


How G&K Packing Engineers Improved Operation 
and Lengthened Packing Life 


1-S AN WASHER 2-4S5°BEVEL 3- PACKING 
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ED BACK-UP WASHER 


PUT IN SPARTAN 
AT THE “PACKING POINT’’ 


Spartan leather has been proved the top-quality 


CALL ON G&K 


4é 9 
AT THE “PACKING POINT leather in the packings industry. Whether for 
Have Graton & Knight packing engineers an- delicate or heavy duty service, Spartan will give 
swer your packing problems. They will help you longest life. It has highest abrasion and heat 
determine the design of packing and type of resistance, is not affected by oil, water, or other 
leather and treatment that will serve your oper- commonly used pressure mediums, and will not 
ating conditions best. dry out hard and brittle. 


GRATON & KNIGHT CO. 


WORCESTER @tae@ MASSACHUSETTS 


AND 
KNIGHT 





Write for free copy of new Spartan Packings Catalog 
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FOR BETTER MACHINES AND APPLIANCES 

















Direct to You! 


. by the out- 
standing pioneer of Lubricant-Retaining Bearings 


(Established 1883). 


a Distinctive Idea . . 


A New Policy ... 


The New Policy?—Hundreds of standard sizes of "Compo" 
Oil-Retaining Porous Bronze Bearings in STOCK, ready 
for Immediate Shipment . . . HERETOFORE MADE 


ONLY TO ORDER! 


The Distinctive Idea?7—SHIPMENTS DIRECT FROM THE 
FACTORY TO YOU. No Intermediates—No Delay! 
No Confusion—AND THE GREATEST ECONOMY! 


The New "Compo" Stock List No. | [illustrated above) 
FREE FOR THE ASKING. A quick-reference tabula- 
tion of hundreds of STOCK sizes—plain, flanged and 
thrust-—with prices... and simplified charts on 
Permissible Loads, Shaft Clearances and Installation 
(without machining) in handy form to fit your letter file. 


WRITE FOR YOUR COPY, NOW 


Save Time, Expense and Costly Delays 


BOUND BROOK OIL-LESS BEARING CO. 


(Est. 1883) Main Office and Plant: BOUND BROOK, NEW JERSEY 
Sales and Service: DETROIT, MICHIGAN and LOS ANGELES, CAL. 
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and no attention is required. A new baffle device as 
sures positive “make and break” operation, with no 


Je 


2-4 


Extremely small % 
mercury switch mee 
operates at low 
voltages without 
friction or wear 






opportunity for a flickering action when the machine 
is jolted. 


Adjusts Speed Over Wide Range 


For industrial applications requiring smoothly ad- 
justable speeds over wide ranges with constant 
torque, a 10 to 1 adjustable speed drive is announced 
by Westinghouse Electric & Mfg. Co., East Pittsburgh. 
Using a series circuit without the usual exciter, the 
drive is employed where only alternating current is 
available. It comes in ratings from 1 to 15 horse. 
power with a standard speed range of from 175 to 
1750 revolutions per minute, for 2 or 3-phase operation 
on 220, 440 and 550-volt, 60-cycle systems. The new 
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Motor-generator set and direct current series motor are 
two primary parts of adjustable speed drive 


drive has five parts. A single-unit motor-generator 
set, consisting of a squirrel cage induction motor driv- 
ing a series direct current generator, supplies operating 
voltage for a direct current series motor coupled to the 
driven load. A rheostat in parallel with generator 
series field controls the driving motor speed. Control 
apparatus consisis of an across-the-line starter for the 
squirrel-cage motor, and a pushbutton station. 


Combination Control Announced 


F OR use with squirrel cage and single-phase motors, 
a combination across-the-line starter and motor dis 
connect switch is announced by Cutler-Hammer Inc, 
Milwaukee. Front operation allows close ganging of 4 
number of units in compact width and height mul 
tiples. Overload protection is provided by the C-H eutec- 
tic alloy thermal overload relay which permits work- 
ing the motor up to maximum limit safely, yet pro 
vides positive protection. Overload heater coils and 
operating coils are readily interchangeable. Mechanl- 


cal door interlock prevents opening the door when the 


disconnect switch is closed. The starter is available 
with either three or four poles, in five sizes, horsepower 
ratings from 6% to 200 horsepower, and with several 
types of cover control. Watertight and dust-tight em 
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RE YOU CAN BUY BOSTON GEARS 


| AKRON, OHIO 
Manufacturers Rubber & Supply Co. 
ALBANY. NEW YORK 
Sager-Spuck Supply Co.. Inc. 
ALLENTOWN, PENNSYLVANIA 
Wm. H. Taylor & Co., Inc. 
ATLANTA. GEORGIA 
J. M. Tull Metal & Supply Co. 
BALTIMORE, MARYLAND 
Carey Machinery & Supply Co. 
BOSTON. MASSACHUSETTS 
Boston Gear Works, Inc. 
Chandler & Farquhar Co.. Inc. 
BRIDGEPORT, CONNECTICUT 
Hawley Hardware Company 
BROOKLYN, NEW YORK 
H. L. Dickie 
BUFFALO, NEW YORK 
Root, Neal & Company 
BURLINGTON, NORTH CAROLINA 
Kester Machinery Co. 
CANTON, OHIO 
Manufacturers Rubber & Supply Co. 
CHARLOTTE, NORTH CAROLINA 
Mathews-Morse Sales Co. 
CHICAGO, ILLINOIS 
Berry Bearing Co. 
Boston Gear Works, Inc. 
Chicago Pulley & Shafting Co. 
Power Transmission Equipment Co. 
CINCINNATI, OHIO 
The Queen City Supply Co. 
CLEVELAND, OHIO 
Boston Gear Works, Inc. 
The Mau-She _ ood Supply Company 
= AS, TEXA 
Geo. J. Fix C ompany 
DAV E: NPORT, 1OW 
Standard oy ne Company 
DAYTON, OHIO 
The Klinger-Dills Company 
DENVER, COLORADO 
Denver Equipment Company 
The Western Belting & Packing Co. 
DES MOINES, IOWA 
Standard Bearings C raced 
DETROIT, MICHIGA 
The C has. A. Stre sae Co. 
EVANSVILLE, INDIANA 
Berry Bearing Co. Inc. 





HAMMOND, INDIANA 
Berry Bearing Co. Inc. 
HARTFORD, CONNECTICUT 
Silliter-Holden, Inc. 
HIGH POINT, NORTH CAROLINA 
Kester Machine ery Co. 
INDIANAPOLIS, INDIANA 
Indianapolis Belting & Supply Co. 
Vonnegut Hardware Company 
JACKSONVILLE, FLORIDA 
The S. B. Hubbard C company 
KANSAS CITY, MISSOURI 


Ellfeldt Hardware & Machinists Supply 


Cc sompany 
LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Co. 
Garrett Supply C oy 
LOUISVILLE, KENTUCKY 
Industrial Manned Company 
MEMPHIS, TENNESSEE 
Lewis Supply Cc ~ eed 
MIAMI, FLORIDA 
Miami Parts & Spring Co., Inc. 
MILWAUKEE, WISCONSIN 
The Western Iron Stores Co. 
MINNEAPOLIS, MINNESOTA 
R. C. Duncan Company 
NASHVILL E, TENNESSEE 
Keith, Simmons C lompany, Inc. 
NEWARK. NEW JERSEY 
Squier, Schilling & Skiff 
NEW BRITAIN, CONNECTICUT 
Smith & Klebes, Ine. 
NEW HAVEN, CONNECTICUT 
The C. S. Mersick Company 
NEW ORLEANS, LOUISIANA 
R. J. Tricon Company 
NEW YORK, NEW YORK 
Morris Abrams, Inc. 
C. Biglow & Co., Inc. 
Boston Gear Works, Inc. 
Bronx Hardware & Supply Co. Inc. 


(Bronx) 
OAKLAND, CALIFORNIA 
C. W. Marwedel 
PEORIA, ILLINOIS 
Berry Bearing Company 
PHILADELPHIA, PENNSYLVANIA 
Boston Gear Works, Inc. 
Maddock & Company 


PITTSBURGH, PENNSYLVANIA 
Somers, Fitler & Todd Co. 
PORTLAND, OREGON 
Woodbury & Company 
PROVIDENCE, RHODE ISLAND 
Machine Parts Corp. 
a VIRG INIA 
Apex Machine Mfg. Co. 
ROCHESTER, NEW YORK 
sf M. Forster Company 


LOUIS, MISSOURI 


a oleord-Wright Machinery & Supply Co. 


ST. PAUL, nay et sod 
R. C. Duncan Com, 
= FRANCISC 0, C AL "IFORNIA 
. W. Marwedel 
SE AY r>rLE, WASHINGTON 
Cragin & Company 
SIOUX CITY, IOWA 
Standard Bearings Co. 
SOUTH BEND, INDIANA 
Berry Bearing Co. Inc. 
SPRINGFIELD, MASSACHUSETTS 
Stacy Supply Company 
SYRACUSE, NEW YORK 
Syracuse Supply Company 
TAMPA, FLORIDA 
Lenfestey Supply Company 
TOLEDO, OHIO 
The Ohio Belting & Transmission Co. 
TRENTON, NEW JERSEY 
Wiley-Hughes Supply Co. 
WATERBURY, CONNECTICUT 
White Supply Company 
WINSTON-SALEM, _ CAROLINA 
Kester Machinery 
WORCESTER, MASS. AC HUSETTS 
W. M. Steele Company 


x * * 


so, Pr & 
L. . Hausman & Co. 
MONT REAL, CANADA 
Renold- Coventry, Ltd. 
TORONTO, CANADA 
Renold-Coventry, Ltd. 
VANCOUVER, CANADA 
Renold-Coventry, Ltd. 








OU can buy Boston Gears from any one 

of the above direct factory branches or 
authorized distributors. Large stocks of 
Boston Gears are maintained in these 
various cities to give you the best gear 
service possible. Select your gears from the No. 
specifications shown in our Catalog No. 53 


Write to any of the above’ for 
your Free Copy of Catalog No. 53 


on Boston Gears. 


— over 2,000 different, completely finished 
gears available from stock. Simply order 
by catalog number from your nearest 
factory branch or distributor. Write today 
for your free copy of our General Catalog 
53. BOSTON GEAR WORKS, 
North Quincy, Massachusetts. 


Inc., 
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Please send me a copy of Boston Gear Catalog No. 53 


giving complete specifications on all Boston Gears 


available from stock. 
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“IRVINGTON" Varnished Fiberglas has 
proved its superiority in many motor 
installations such as this. 


“IRVINGTON” VARNISHED FIBERGLAS 


Better Insulation More Easily Applied 


72 


“IRVINGTON” Varnished Fiberglas makes power- 
ful motors smaller and lighter and tiny instruments 
more efficient and long-lived. It allows hundreds 
of types of electrical equipment to operate more 
efficiently, for more years, at higher temperatures, 
with greater resistance to attacking elements. 


“IRVINGTON” Varnished Fiberglas is properly 
impregnated and coated with insulating varnish o 
highest grade to withstend the severe abuse which 
Fiberglas permits. 


Here is glass cloth, woven from continuous fibers 
as manufactured by Owens-Corning Fiberglas Cor- 
poration; then thoroughly impregnated and coated 
by Irvington with high heat resisting black or clear 
insulating varnishes developed especially for this 
purpose. 


To secure the benefits of highest insulation resist- 
ance, resistance to impact and abrasion, and the best 
balance in overall mechanical, electrical and chemical 
characteristics, the Fiberglas you use should be 
factory impregnated 24 Irvington's modern methods 


b 
and with “IRVINGTON” High Heat Resisting 


Insulating Varnishes. 


This superior product comes to you all ready to go 
in place, eliminating costly, time-consuming varnish 
impregnation and coating operations in your plant. 


Detailed technical data and specifications for 
standard “IRVINGTON” Varnished Fiberglas cloths 
and tapes are yours for the asking. Write dept. 86. 
Data will gladly be furnished on the development 
and production of special combinations of Fiberglas 
cloth and varnish. 

















closures are available, as well as those for hazardous 
locations. 


Add Three-Pole Relay to Line 


DDITION of a 3-pole relay to its line of Type g 
relays is announced by G-M Laboratories Ine 
Chicago. One feature of these relays is the self-clean. 
ing wiping action of the contacts each time they are 
closed. Dust particles and films of corrosion are thys 


Dust particles and 

film corrosion are 

displaced by wiping 

action of contacts 
in relay 





displaced. Supplied for a large variety of operating 
voltages, either alternating or direct current, these 
relays are also available with any of a number of con- 
tact materials to suit particular jobs. 


Announce Motor-Driven Pumps 


Tz motor-driven centrifugal pumps for use where 
dirt or abrasives may be present in the liquid and 
where a large volume of flow is desired at low head, 
are announced by Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. Both are compact, No. 225 having a foot- 
type motor bracket with motor and pump unit closely 
coupled. The discharge port can be located at any 90- 


Centrifugal 
pumps are for use 
where large vol- 
ume of flow is de- 
sired at low head 


degree position with respect to the motor by shifting 
the pump assembly on the motor end bell. No. 245 has 
flange mounting integral with the pump so that no 
inlet piping is required. Its discharge port can be 
shifted to any 45-degree angle. These pumps are de 
signed for operation with the impeller below the liquid 
level and can be mounted in practically any position 
except that the motor preferably should not be below 
the pump. The discharge is in a line radial from the 
center of the rotor assembly, permitting uniform PIP 
ing and direct flow of liquid. A mechanical seal pre 
vents leakage of liquid and motors are totally enclosed. 


Engineering Dept. Equipment 


Drawing Machines Are Portable 


A LINE of portable drawing machines, taking pa- 
per sizes from 9 by 12 inches to 18 by 24 inches, 
is announced by the Drafto Co., 181 Walnut street, 
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Cochranton. Pa. All models are mounted on masonite 
poard with parallel arms and protractor plate con- 
structed of stainless steel. Two small size models, 
taking paper in sizes 9 by 12 and 10 by 15 inches, 





Small size models 

of portable draw- 

ing machine fea- 

ture scales made in 
one piece 














feature scales made in one piece, permanently at- 
tached to the protractor plate. Protractor for these 
models is graduated in 2 degrees, and the clamping 
device provides equal locking tension at all angles to 
prevent slippage. 


Announce Developing Machine 


NOWN as the No. 159 Volumatic developer, a high 

speed developing machine is announced by 
Charles Bruning Co. Inc., 100 Reade street, New York. 
It is to be used with the Bruning Model 75 BW printer. 
In operation, sensitized paper and tracings are fed 
into the machine at the front, where they are imme- 
diately exposed in the printer section. A vacuum sepa- 
rator roll at the discharge point of the printer sepa- 
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Developing machine operates at high speed 
in conjunction with printer 


rates the tracings from the exposed prints, allowing 
the prints to pass automatically to the developing and 
drying sections. The tracing is returned to the opera- 
tor, while the completely developed print is delivered 
flat and dry at the rear of the machine. 


Meetings and Expositions 


April 3-19 
Society of Industrial Designers. Chicago society will have 
a exhibition at Art Center, 820 North Michigan avenue, Chi- 
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3 of 16 Precision Steps in QUALITY-CONTROL 


16-Point Quality-Control 
Guarantees Every 
Parker-Kalon Socket Screw 


Most socket screws are good socket screws. But it 
takes only a few poor ones in a lot to cause trouble. 
That’s why it pays to specify Parker-Kalon! 

lor Parker-Kalon gives you complete protection 
against “doubtful” serews—screws that look all right but 
of which a percentage fail in use — resulting in assem- 
bly delays and service complaints. In Parker-Kalon’s 
QUALITY-CONTROL Laboratory — finest in the 
industry —-an exacting 16-point inspection routine 
assures unvarying uniformity of physical and metal- 
lurgical characteristics . . . eliminates “doubtful” screws. 

You can get this extra protection at no extra cost! 


Specify PARKER-KALON!  Parker-Kalon Corpora- 


tion, 192-200 Varick Street, New York. 


Luality- Conteolled 


16-point test and inspection routine covers: 
Chemical Analysis; Tensile and Torsional 
Strength; Ductility; Shock Resistance under 
Tension and Shear; Hardness: Head diameter, 
height and concentricity; Socket shape, size, 
depth and centricality; Class 3 Fit Threads: 
Clean-starting Threads. 


PARKER-KALON 


COLD-FORGED 


LLL UY) 
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MADE OF 


MEENANITE 


3340 Ib. ABSCO Meehan- 
ite Casting for Hydraulic 


MEEHANITE CASTING 
Combines DENSITY, 
RIGIDITY and TOUGHNESS 


Through selective processing of 
ABSCO Meehanite the combination of 
Density, Rigidity and Toughness essential 
for such requirements as Hydraulic Press 
parts is obtainable. ABSCO production 
standards assure adherence to the most 
exacting specifications. 


WRITE FOR THE MEEHANITE WHEEL CHART 


he et ~ 









It provides full information 
about the Controlled Quali- 
ties which enable Meehan- 
ite to supply precisely the 
requirements needed for a 
wide variety of exacting 
work. 


Address Department D 


THE AMERICAN BRAKE SHOE 
AND FOUNDRY COMPANY 





An 


76 











cago. Additional information may be obtained from the Art 
Center. 


April 7-11— 


American Chemical Society. Semiannual meeting to be helg 
in St. Louis. Charles L. Parsons, Mills building, Washingten is 
secretary. . 


April 16-19— 


Electrochemical Society Inc. Meeting to be held at Hotel 
Cleveland, Cleveland. Colin G. Fink, 3000 Broadway, New 
York, is secretary. 


April 23-25— 


Petroleum Industry Electrical association. Annual meeting 
and exhibition to be held at Mayo hotel, Tulsa, Okla. J, FP. 
Collerein, P. O. Box 2412, Houston, is secretary. 


April 25-26— 


Association of Manufacturers of Wood Working Machinery, 
Annual meeting to be held at the Palmer House, Chicago, Ad- 
ditional information may be obtained from the association 
headquarters, 111 West Washington street, Chicago. 


April 28-May 2— 


American Mining Congress. Annual convention and expo- 
sition to be held at Music Hall, Cincinnati. P. D. McMurrer, 
Munsey building, Washington, is assistant to secretary. 


May 9-11— 


Laundry and Cleaners Allied Trades association. Educational 
clinic and exhibition to be held at Grand Central Palace, New 


| York. Rodger R. Jackson, 95 Liberty street, New York, is 
| manager. 





May 11-15— 


National Electrical Manufacturers association. Spring con- 


| ference to be held at Homestead hotel, Hot Springs. R. J. 


Blais, i155 East Forty-fourth street, New York, is convention 
manager. 


May 12-13— 


Society of Automotive Engineers. National production meet- 
ing to be held at Schroeder hotel, Milwaukee. John A. C. 
Warner, 29 West Thirty-ninth street, New York, is secretary. 


May 12-15— 


American Foundrymen’s association. Forty-fifth annual con- 
vention to be held at Pennsylvania hotel, New York. N. F. 
Hindle, 222 West Adams street, Chicago, is assistant secretary. 


May 19— 


American Welding Society. West coast district meeting to 
be held in Los Angeles, in conjunction with the Western Met- 
als Congress and Exposition. Additional information may be 
obtained from M. M. Kelly, 33 West Thirty-ninth street, New 
York, secretary. 


May 19-21— 


American Institute of Chemical Engineers. Semiannual meet- 
ing to be held at Edgewater Beach hotel, Chicago. Additional 
information may be obtained from S. L. Tyler, 50 East Forty- 
first street, New York, secretary. 


May 26-27— 


Stoker Manufacturers association. Annual meeting to 
held at the Greenbrier, White Sulphur Springs, W. V4. Mare 
G. Bluth, 307 North Michigan avenue, Chicago, is secretary. 


June 1-6— 


Society of Automotive Engineers. Summer meeting t 
held at the Greenbrier, White Sulphur Springs, W. V4. spe 
A. C. Warner, 29 West Thirty-ninth street, New York, is se 


o be 
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The things that 
COUNT 


in many products 


Veeder-Root Counting Devices 
give the true count of many a ma- 
chine’s production . . . its stops and 
starts. They also make absolutely 
accurate recordings of the number 
of pieces or the volume that a ma- 
chine produces . . . eliminate short- 
runs and over-runs. 

Another important point .. . 
built-in Veeder-Root Counters 
build up sales. Manufacturers of 
pumps, presses, tractors, vending 


IN ENGLAND: Veeder-Root Ltd., Croydon, Surrey 


a 


are made by 


Veeder-Root 


devices, elevators, looms and many 
other dissimilar products have found 
this to be true. And many other manu- 
facturers are today experimenting 
to see how Veeder-Root Counters 
can help them to increase the volume 
of their business, too. 





Have you considered how Veeder- 
Root Counting Devices can give 
your product a jump on compe- 
tition? If not, the idea is well worth 
considering right now. Why not 
write for a copy of our information 
book, ‘“‘Counting Devices,” today? 


VEEDER-ROOT Inc. 


HARTFORD, CONNECTICUT, U.S.A. 


OFFICES IN Boston, Chicago, Cincinnati, Cleveland, Detroit, Greenville, S. C., Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San 
Francisco, Montreal, Buenos Aires, Mexico City, London, Paris, Tokio, Shanghai, Melbourne 
IN CANADA: Veeder-Root of Canada, Ltd., Montreal 
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Theory of Elasticity 


in Practical Design 


(Continued from Page 40) 


at the level 2. Note that this band persists with but 
little disturbance to about %d from the load. 

At the top and bottom y, = + 1 and Equation 58 
reduces to 


_ 6Ms 
> = 2 





a 462M 2 


Checking this value along the bottom from 2d away 
from the load to directly under the load shows a 
maximum error of only 3 per cent. In this case the 
error of the photoelastic work may be as high as 5 
per cent. Along the top edge the error is negligible 
to within %d from the load where it reaches 5 per 
cent. 


Check was also made by applying Equation 58 
along the vertical section %d away from the load. 
Maximum error along this section was only 7 per 
cent of the maximum stress. Check at %d to the left 
of the right hand load (not shown in figure) showed 
an error of 5 per cent at the top and 1% per cent at 
the bottom. 

If V, = 0, Equations 55, 56, and 57 reduce to Equa- 
tion 35, the case for uniform bending previously de- 
veloped. 

If the beam is a simple cantilever carrying a single 
load P at its left end, V, = — PandM, = — Pxand 
Equations 55, 56, and 57 reduce to Equations 38 and 
39, previously developed. 


If it is a simple beam with a uniform load along 
its entire length, as illustrated in Fig. 22, the stresses 
away from the ends are given by Equations 52, 53, 
and 54. Note that these give at the ends, x = 0 and 


t= l, 
S , q 2 - 
z ”) (m +5 )u 


which would appear contradictory inasmuch as there 
is no horizontal load on the ends. However, the sum- 
mation horizontally, and the summation of moments 
of these stresses is equal to zero, so that this system 
is “statically equivalent” to no load. 


Elemental analysis is correct in this case only for 
the shear stress. S, as given by Equation 53, and the 
correction given by S,’, must be added to the ele- 
mental system. The absolute values of these additions, 
which are constant throughout the length of the beam, 
are illustrated in Fig. 23. 

S,’ is a maximum at the top and bottom of the 
beam, and S, a maximum at the top. It is of interest 
to compare the value of these corrections relative to 
the maximum value of S, as computed by elementary 
theory. This maximum value is at the center at the 
top and bottom faces and equals = 3q/?/4d*. Sub 
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Stroboscopie F-L-A-S-H Pictures 


HE MOTION of many mechanical phenomena which are not 
cyclic, repetitive or reciprocating can be studied most readily by 
means of single-flash stroboscopic photographs. Many persons have 
found the General Radio STROBOTAC and STROBOLUX, which 
are equipped to operate at single flashes, very useful for taking single- 
flash photographs when the area to be illuminated is relatively small. 


The STROBOTAC-STROBOLUX when connected for single-flash 
operation provide a powerful flash of about 1/30,000th second dura- 
tion. The intensity of this flash is high enough to take excellent 
single-flash pictures with the simplest camera equipment. 


The photograph above at the left was taken with ordinary lighting. 
It represents a Pelton wheel in operation. At the right the same 
wheel was photographed with a single flash from the STROBOTAC- 
STROBOLUX. Note how effectively the water jet, the individual 
particles of water and the buckets on the Pelton wheel have been 
stopped. 


When viewed visually, due to the non-uniform motion of the water 
drops, it is quite difficult to visualize the exact water column formation; 
with a single-flash picture the complete story is evident immediately. 


Single-flash photography with the General Radio STROBOTAC 
and STROBOLUX is really quite simple. Little practical photo- 
graphic experience is required. The additional equipment needed is 
high-speed film, almost any type of camera and some simple means 
of synchronizing the flash with the shutter. 


Let us tell you more about the interesting possibilities of strobo- 
scopic photography in industry. 


WRITE FOR BULLETIN 687 


GENERAL RADIO COMPANY 
Cambridge, Massachusetts 
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Shuttle of a loom being thrown 900 feet 
a minute 





Studying the throw of a switch 








This textile spindle was revolving at 
10,000 rpm when the single-flash picture 
was taken 
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PLASTICS AVE. 
RRR 


FOR THEIR COUNTRY 
AND THEIR CUSTOMERS 


Plastics, more than ever before, is com- 
manding the attention of engineers, designers 
sg manufacturing men throughout the coun- 


"With the tremendous requirements for 
these materials in the United States defense 
program, the consequent replacement of the 
non-ferrous metals with plastics and the na- 
tural growth in the number and type of applica- 
tions, a terrific burden has been placed on the 
capacity of the industry. 

General Electric believes this burden must 
be relieved and they have been taking steps 
to accomplish this end. 

Already, G-E conducts the largest finished 
plastics manufacturing operation in the country. 
At One Plastics Avenue, Pittsfield, Mass. is 
the largest single molding unit of its kind. 
At Meriden, Conn. and Fort Wayne, Ind. 
are similar molding plants with a total capac- 
ity exceeding the Bittshield factory. At Lynn, 

ass. is a complete laminating operation for 
the manufacture of sheets, rods and tubes. 

But with the onrush of business, this is 
not enough. During 1940, in addition to 
increasing their press capacity in their estab- 
lished plants, the Plastics Department erected 
a pilot plant in Pittsfield for small scale 
production of plastics. Today they are — 
to this structure. Adjacent with One Plastics 
Avenue, a combination office and laboratory 
building is under construction. 

And still the Plastics Department grows. At 
Taunton, Mass., G.E. is reopening and renovat- 
ing its former motor factory for the production 
of more plastic molded parts. 

It is the G-E Plastics Department's way of 
doing their level best for their country and 
their customers. PD-165 
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stituting B = I/d the stress ratios are 


Se’max, _ 4 
Semax. ~ 15B? 





Symaz. ~ . = 
Szmax. ~— 3B? 





The values of these ratios for varying beam length 
ratio B are plotted in Fig. 24. It can be seen that for 
beams of the usual proportions the correction for 8, 
is negligible, and the value of S, quite small. 

The above conclusions for the case of Fig. 22 wil] 
apply to the general case illustrated by Fig. 18, The 
correction S,’ and the value of 8, are shown by Fig. 
23. Curves similar to Fig. 24 cannot however be 
drawn fo: the general case, although the variation 
with B (B now considered as the ratio of loaded length 
to depth) will be similar. From this it may be stated 
that the S, and v,, stresses in the usual case of gen- 
eral bending, at sections away from the load discon- 
tinuities, is given with sufficient accuracy by ele- 
mentary theory; and that S, may usually be safely 
neglected. 


Photoelastic Picture Confirms Findings 


This is demonstrated by Fig. 26 which is a photo- 
elastic picture of the portion of the beam indicated 
in the loading diagram of Fig. 25. The large block at 
the left, on top of the beam, is a soft mass that served 
to distribute the load approximately uniformly. 

Between the uniform and the concentrated load 
V = 2.8 which gives n — .25. The “zero” band along 
the center line is grayish. Along the center line under- 
neath the load 8, — — 10.5/b (from Fig. 23) and 
therefore at the section of zero shear n = 10.5/H = 
.12. It will be noticed that the gray band becomes 
practically black here. Proceeding to the left the 
shear increases, increasing the fringe order, the first 
order being reached just to the left of the center. 
Substituting in the equations shows n = 1 at .15-inch 
to the left of the center, which checks very closely 
with the photograph. 

At the section of zero shear M — 21.5 inch-pounds 
giving S,, by elemental theory, equal to = 860/0, 
top and bottom, 8,’ = = q/5 = = 4/b top and 
bottom, or % per cent of 8,. S, = — 21/b at top, 
or 2% per cent of S,, and zero at the bottom. This 
gives n at the top — 9.75 and bottom 10. The photo- 
graph shows 9% top and bottom or an error of 5 and 
7% per cent. 

Similarly, at the section at the left end of the 
load, n — 6 top and 6.3 bottom. The photograph 
shows 5% for both. Checking of other points will 
show equally good agreement. 

It has also been shown that Equations 52, 53, and 
54 are close approximations for the case of varying 
q, provided that the rate at which it varies is not too 
great‘. In such case the value of q to be used is that 
at the section in question. 

The system of Equations 52, 53, and 54 may be 
3 


4Timoshenko, Page 44. 
(Concluded on Page 86) 
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“LOGAN” 
MANUFACTURES A COMPLETE 
LINE OF AIR OR HYDRAULIC 
EQUIPMENT AND CONTROLS... 


The “LOGAN LINE’’ of Air or Hydraulic 
equipment and Controls is designed to save 
time, effort and motion. Easily adaptable to 
all types of production machines, thousands of 
uses have been found for this equipment in the 
leading industrial plants of the world. The line 
is complete and includes Air and Hydraulic Con- 
trol Valves, Rotating and Non-Rotating types of 
Air and Hydraulic Cylinders, Air and Hydrauli- 
cally Operated Chucks, Hydraulic Power Units, 
Relief and Reducing Valves, Presses, Vises, 
“Sure Flow” ane Pumps as ee 8 

ee 9 ‘ vices. “LOGAN” Engineers wi glad to maki 
A nearby Logan Representative recommendations on your requirements. 


will be glad to make recommenda- 


_ |Logansport Machine, Incorporated 
tions on your own requirements. 
911 Payson Road Logansport, Indiana 
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We don’t know what the “artist” who did the above 
drawing * had in mind — perhaps a bit of landscap- 
ing, or an airport — but he ended up in some words 
that do mean something—Micro-Weave All American 
Tracing Cloth. By every basis of test and comparison, 
this tracing cloth “measures up”. If you haven't tried 
Micro-Weave — order it from your supply house — 
in the convenient container box. 


* another in the series of ‘“Doodle’’ drawings found on the 
margins of test sheets returned to us by draughtsmen. 


THE HOLLISTON MILLS, Inc., Norwood, Mass. 
Companion Product: Holliston Photo Cloth 


Micro, 
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180 
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THREADS 
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BOSTON : NEW YORK +: CHICAGO 
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POUNDS SAVED 
are PENNIES earned 


The horseless buggy and the V-8 are 
worlds apart—so are drop forging pro- 
duction methods and equipment of that 
era and this. We have kept pace with 
the times and our modern equipment 
and practices effect definite savings for 
drop forgings users. 

Kropp drop or die forgings have a 
properly upset grain structure and are 
forged to closer tolerance, thus min- 
imizing the amount of machining nec- 
essary and reducing the weight of 
forgings prior to machining. These 
pounds we save benefit our cus- 
tomers, lower their costs and in- 
crease their earnings. 

) You, too, can profit by Kropp’s 
up-to-the-minute methods of pro- 
ducing drop forgings. 





















KROPP FORGE COMPANY 


World's Largest Job Forging Shop 


5307 W. Roosevelt Road 
CHICAGO, ILLINOIS 
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(Concluded from Page 80) 


applied also to the eccentrically loaded column in Fig 


27 by adding the system of direct stress, S, — —p /bd 

giving 
P 

S2=— j7(1+6eu, ) (ntsrenteeessees eG (59) 

Sy=0; Vey—0 COP COCO OCR COCO CORSO C C000 604g mE (60) 


which checks with elementary theory. Similarly for 
a column with lateral loads in addition to the Vertical, 
equations may be developed from the general equa- 
tions of 52, 53 and 54. In cases of columns, however, 
the lateral deflection must be small enough not to ap- 
preciably effect the moment from the column load. 

From this discussion of elastic theory, assisted by 
photoelastic photographs, it is apparent that the 
elementary theory of bending, and bending combined 
with direct stress, may be accepted as sufficiently ac. 
curate except for very short beams, and at points of 
concentrated loads, or loads partially distributed over 
very short lengths. 


From Automobiles to Aircraft 


ACK to aircraft engine production, Buick will 

build the 1200-horsepower radial engine designed 

by Pratt & Whitney, illustrated below, at the rate of 

500 a month in a new plant. The famous Liberty en- 

gine, produced in quantity by Buick during the pre- 
vious war, also is shown. 
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Automatic 
ite tekir4> 
Control 


WITH 


MICROMATIC 
HYDROHONER 


a 


The Automatic Micr-O-Size Control Unit generates 
accurate sizing in high production, uniformly within 
limits from .0002” to .0005”, reducing tolerance range 
and number of selective fits. 


It offers increased production through ‘simplified 
practice. Write for Bulletin A.R.-60. 


MICROMATIC HONE CORPORATION 


1345 East Milwaukee Ave. 


DETROIT, MICHIGAN 











OUR GASKET 


PROBLEM SOLVED! 


At Your Service .. Fel-Pro’s Many Years of Exper- 
ience As Gasket Specialists and Consultants 





@ For a quick, accurate, on-the-spot analysis of 
a difficult gasket and packing problem, call on 
Fel-Pro. 





In their years of service as gasket manufactu- 
rers for industrial machines, Fel-Pro engineers 


have encountered gasket problems very similar FEL-PRO 
to yours and have solved these problems quickly FLEXIBLE 
by being able to produce the right gasket in METALLIC 

PACKING 


an unbelievably short time. This fast-action so- 
lution is due to Fel-Pro's unique manufacturing —;, widely weed In the In- 
processes that result in a superior type gasket = dustrial and marine 
which can overcome the “‘toughest’’ conditions _ fields. It comes in stand- 
of acid, oil and chemical corrosion. ard and special styles to 
meet every possible ap- 

Fel-Pro gives you the full benefit of their wide Plication. Individual 
experience by placing at your call the highly te formed by the 
Ape ‘ ‘ longitudinal folding of 
specialized knowledge of their engineers. You Selle: Comestabathaned 
are free to call on them for friendly advice On — and uncored.Basic metals 
all matters relating to gaskets and packing. So used are lead, aluminum 


don't hesitate to do so. or copper. 
FELT PRODUCTS MFG. CO. 
1517 WEST CARROLL AVENUE CHICAGO, ILLINOIS 






/] METALLIC PACKING 
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MEN OF MACHINES 


(Continued from Page 52) 


he has been development engineer for the Hall-Seott 
Motor Car Co., test engineer for Associated Oi] Co 
chief engineer of the Apache Radial Motor Corp, 
test engineer of Natural Gas Pipeline Co., investigation 
engineer of design and material, and later Works 
metallurgist for Worthington Pump & Machinery 
Corp. 


¢ 


K. P. RotsTon, formerly chief engineer of Screy 
Machine Specialty Co., has become connected with 
Hunter Mfg. Corp., Bristol, Pa., in charge of mechan- 
ical production. The latter company is engaged in 


the manufacture of munitions and kindred materials | 


for defense work. 
. 





Dr. C. A. GETZ has been named director of research | 


of Cardox Corp., Chicago, manufacturer of coal min- | 


ing equipment and fire extinguishing systems. 
. 

Davip C. PRINCE, manager of the commercial en- 
gineering department, General Electric Co., Schenec- 
tady, N. Y., has been nominated for president of the 
American Institute of Electrical Engineers. 


¢ 


HoRACE S. HUBBARD of General Electric Company's 
Pittsfield (Mass.) works was one of the recipients 
of the Charles A. Coffin Foundation awards, which 
the company gave for outstanding contributions made 
during 1940 to the progress of the organization and 
the electrical arts. Mr. Hubbard received his award 
for “development and design of a 1,400,000 volt 
direct-current generator for the National Bureau of 
Standards in Washington.” 


¢ 


CHARLES T. RAMSDEN, for the past 27 years con- 
sulting engineer of Beloit Iron Works, Beloit, Wis., has 
been elected a vice president. Mr. Ramsden joined 
the company 45 years ago as machinist. 


¢ 


ComFort AveRY ADAMS, consulting engineer, Ed- 
ward G. Budd Mfg. Co., has been awarded the 1940 
Lamme medal of the American Institute of Electrical 
Engineers “for his contributions to the theory and 
design of alternating current machinery and his 
work in the field of electric welding.” The medal and 
certificate will be presented at the annual meeting 
of the institute in Toronto, June 16-20. 


¢ 


RicHARD M. Huser has been appointed project em 
gineer of Transcontinental & Western Air Inc., - 
ceeding M. TUCKER who resigned to accept a position 
with the Airport commission of Los Angeles. Mr 
Huber will be in charge of the airways engineering 
department. WILLIAM M. ScHwaRTZ, with TWA as 
an engineer since last November, succeeds Mr. Huber 


as airport engineer with the Transcontinental com- 
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WANTED 


Young mechanical engineer 





with from two to four years 
experience in the design of 
machines and with the ability 
to express himself in writing. 
Age preferably between 25 
and 28. Salary open. Position 
offers excellent opportunity 
for advancement in editorial 
capacity. Address Box 141, 
MACHINE DESIGN, 
Penton Bldg., Cleveland, O. 




















MACHINE DesigN—April, 1941 





to the users of 
Thermostatic 
Bi-metals or 
Electrical 
Contacts 
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a than ever 
(fous Attention Gounts 


* Today, emphasis throughout industry is placed primarily 
on increased production. And that’s why accuracy in manu- 
facture and painstaking care in inspection is more important 
than ever. By dealing with The H. A. Wilson Co. you elimi- 
nate entirely any worry on this score. Because—regardless 
of increased demands—the principals of this company will 
continue to supervise and check every order—personally. 


105 Cuestnut St., Newark, N. J. Branches: Cuicaco, DetTroir 
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pany; and CHARLES L. LUNDBLAD, formerly a radio 


PL ASTI C MOLDED : | engineer, has been appointed design engineer to rp. 


place GENE H. GorRDON who has joined the Civi] Aero- 


LUGGAGE nautics administration as an airport engineer. 


* 


HAN DLES MARION P. CREWS has been appointed as Chief of 
| the CAA airworthiness section, bureau of saf 







: . ; ety 
regulation in Washington. He has for nine year 


been an aviation engineering official in governmen; 

agencies and for the past two years chief of the 

Civil Aeronautics administration midwest aircraft 

airworthiness section at Kansas City. : 
¢ 


Dr. PauL D. Merica, assistant to the president of 
International Nickel Co., New York, received a plati- | 





num medal from the council of the Institute of Metals | 
in Great Britain in recognition of “distinguisheg 
services to nonferrous metallurgy,” in connection with | 
his “precipitation theory” of hardening developed 
in connection with research on aluminum alloys, 

| o 

aceite eile _EAar GINN has been elected vice president of Con- | 
are ideal for Portable Radios, | tinental Motors Corp., and will be in charge of the | 





Inst) t Kits, Portfolios te. | * * ° ° . 
"Smooth, sanitary, pleasing to | direction of automobile engineering. 
touch, they fit the hand perfectly. i II 
Will support 150 pounds. Made in | ry rolls. 
Sen's ee 
a ‘ |, Stock colors are Black, Brown, | DEXTER S. KIMBALL, dean emeritus of engineering, nary § 
f vory, an uckskin. er colors - - : 
f | special. | Cornell university, has been named impartial chair- 7 


SEND FOR SAMPLES AND PRICES man of the Machine Tool Priorities committee, and 


CHICAGO MOLD ED PRODU CTS COR P. _ RALPH E. FLANDERS, president, Jones & Lamson Ma- 
1028 N. KOLMAR AVE. — CHICAGO, ILL. | Chine Co., has been named administrator. GENERAL 
ie ene: HayEs of the U. S. Ordnance Dept. will represent the 
Army and Capt. ALMy, the Navy. FREDERICK V. 
If Space Is Limited For GEIER, president, National Machine Tool Builders’ as- 

sociation, will represent industry. 


| RUDOLPH F. Gaca, formerly assistant chief engineer 


ON YOUR MACHINES of Wright Aeronautical Corp., has been appointed as- 


















| 


a 
3 


| 
| 
Specify This ® | sistant to the general manager, to work on special 
44 G A ,9 | projects. Mr. Gagg joined the organization as an ex- 
perimental engineer in 1930. 
2NF10-VA ROTARY AIR PUMP ” : 


CHESTER E. MINEs has joined Jacobs Aircraft En- 
gine Co. as resident engineer. He was formerly chief 
| of the Engine Laboratory Design Section, Materiel 
division, U. S. Army Air Corps, at Wright Field. 
. 
CHARLES E. WILSON, acting president of General 
Motors Corp. since WILLIAM S. KNUDSEN joined the 


Scores of manufacturers have 
discovered by actual com- 
parative tests that this com- 
pact Gast air pump, only 
1114” x 614” in size, solves 
the problem of limited space 
without sacrifice of economy, 
performance or durability. 





These Famous Gast Features Give 


: ae. ee | i ident 
You Exceptional Performance Nine Sizes —1 to 23 C.F.M. national defense program, has been elected preside 
Pressures to 30 pounds. of the corporation. 


« COMPACT—Vacuum pump and rotor mounted on motor ° 

















shaft. ; ; ; Dr. GrorGE A. CAMPBELL has been awarded the | 
F ——— Pe Re Or Gane at nee ene Edison medal for 1940 by the American Institute of 
+ ADAPTABLE—Can be used as | Electrical Engineers “in recognition of his distinction | 
Write Today for com- ‘ ee «ae A mpeg | as scientist and inventor and for his outstanding o 7 
Char and, pecial Manu: , AUTOMATIC oe oie iginal contributions to the theory and application of : 
for Hinkley Sto "Benton Eliminates shaft packing . . . Pre- electric circuits and apparatus.” 
Harber, Mich. vents oil leakage, vacuum loss, ¢ 
not aaa troublesome =| Tom TOWLE, identified for the past twenty yeals 
G A S T ¢ VANES—Composition . . . No with major producers in the aircraft industry, a8 
VACUUM springs . . . automatic takeup for as operating his own company, has been named heat 
PUMPS 3 SIMPLICITY —No gears, springs of the aeronautical eengineering section, aircraft di- 
or reciprocating parts. vision, Hudson Motor Car Co., Detroit. 
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CALLENDERS 
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A truly universal joint for heating 
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and cooling all types of rotating 
rolls. Eliminates packing troubles due to strains in ordi- 
nary stuffing boxes. 
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1,000,000 pumps to date . . . here at Viking we're 
pretty proud of that accomplishment. But we know 
that what really counts, both with us and with you, is 

neral what these 1,000,000 pumps have done. Many 

the Viking Rotary Pumps are still in use after 20 and 25 years 

: of constant service. Viking installations are to be 

ident found in practically every industry, in all 48 states 


and in countries the world over. They have saved 
millions of pumping hours and dollars, made possible 
the production of many new products, helped stream- 
the line modern industry. In building 1,000,000 pumps 
we've learned a lot about pumping problems and how to 


e of solve them. Perhaps we can help you. 
ction Write for Bulletin 2500-40. 

y Or- & 

; € 

n of 


LOOK FOR THIS TRADEMARK—THE SIGN 
OF A GENUINE VIKING 


- VIKIN PUMP CO. 
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Inadequate Lubrication 


MORGANITE SELF-LUBRICAT- 
ING BEARINGS were developed for 
use in your new designs, whether small 
home appliances or industrial machines. 


The uses? Where liquid lubricants 
wash away, dissipate from heat or become 
sluggish from cold. Where greasy liquids 
may cause spoilage of your product or 
where bearings are difficult to reach with 
lubricants. Morganite bearings are un- 
affected by extreme heat or cold. 

Won't you send the specifications of 
your new design? Morganite engineers 
will be glad to recommend the proper 


grade bearing or bushing to fit your 
needs. 


Send for our informative — bulletin 


“MODERN BLACK MAGIC”. 


MORGANITE BRUSH CO., INC. 


Long Island City, New York 
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On the Microscopic Side 
Peck Service includes helical springs for jewelry, scientific 
instruments, etc., so small they often have to be assembled 
under a glass. A few are shown above. The smallest of 
these are .0035'' diameter, but they may be had even 
smaller! From these “atomic” sizes, Peck Springs grade 
up to 2"' diameter, any stock, any type. Get acquainted 
with Peck Service. Send for catalog and technical 





TREATISE ON SPRINGS 
—a very useful document on how to order springs 


and get the most out of them. No charge, but 
please make request on your letter head. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 
The Peck Spring Co. 10 Wells St., Plainville, Conn. 














Drawing 
Pencils 


10c 


EACH 




















Manufactured in U. S. A. 


KOH-I-NOOR PENCIL COMPANY, INC. 
373 Fourth Ave. 
NEW YORK, N. Y. 











| 
| 
| 











Business and 
Sales Briefs 


| gener MAGNESIUM CORP. is now a wholly. 
4 owned subsidiary of Aluminum Company of Amer. 
ica, following Alcoa’s purchase of the half interest ip 
the Magnesium Corp. formerly owned by General 
Aniline & Film Corp. In addition, four buildings ang 
a tract of land have been purchased from the Crane 
Co. at Bridgeport, Conn., where an immediate ex. 
pansion of facilities for magnesium castings for air. 
planes will be made. Output of castings has already 
been increased to 20 times the normal peacetime de. 
mand experienced in 1938. 


¢ 


Instrument Specialties Co. Inc., beryllium copper 
spring manufacturer, announces its removal to a two. 
story plant at 244 Bergen boulevard, West Paterson, 
N. J. Former address was 379 Main street, Little Falls, 


N. J. 
. 


I. F. Pohlmeyer has been appointed sales engineer 
in the Pacific Coast territory for the Ohio Seamless 
Tube Co., Shelby, O. Mr. Pohlmeyer formerly was as- 
sociated with Globe Steel Tubes as inspection engineer. 

7 

Pioneer Engineering & Mfg. Co. has occupied a new 
plant in Detroit which will augment its facilities for 
furnishing coolant and lubricant pumps. 

o 

Appointment of Stewart J. Hieronymus as sales en- 
gineer in its San Francisco office is announced by the 
Lincoln Electric Co., Cleveland. Prior to his appoint- 
ment, Mr. Hieronymus had been associated with Cutler- 
Hammer Inc. for 12 years. 

5 

F. H. Lindus, formerly Los Angeles branch manager 
in charge of the service-sales division of the Timken 
Roller Bearing Co., has been transferred to the home 
office at Canton, O., where he is engaged in general 
promotional work. L. J. Halderman, branch manager 
of the service-sales division of the Chicago office, has 
taken Mr. Lindus’ place at Los Angeles, while Jack 
Gelomb, formerly Detroit manager, has filled the Chi- 
cago vacancy. Joe Jesseph, resident salesman in the 
Portland, Ore., branch, has taken Mr. Gelomb’s place 
at Detroit. 

° 

T. P: Samuels has been transferred by Ampco Metal 
Inc., Milwaukee, from its home office to the Pacific 
coast territory, where he will work under the super- 
vision of O. D. Cooper. Headquarters are at 918 North 
Clybourn avenue, Burbank, Calif. To head the develop- 
ment, production and distribution. of Ampco-Trode 
coated aluminum bronze welding rods, Clinton E. 
Swift has joined the company in its Weldrod division. 
He has been associated with the welding industry since 
1929, when he went with Westinghouse Electric & Mfg. 
Co., thereafter working for American Brass Co., C. F. 
Braun & Co., and Young Radiator Co. 

¢ 

Walter L. Schneider succeeds Matthew A. Carpenter 
as sales manager in charge of active sales of The Falk 
Corp. line, with the exception of the foundry div 
sion. Mr. Carpenter, secretary of the corporation, 
will continue in a supervisory capacity over the sales, 
sales promotion and advertising department. 

S 


Appointment of Lawrence E. Scrannage as general 
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AVAILABLE! 


DEPENDABLE SMALL PUMPS 





Capacities from 4 to 
75 g.p.m. Pressures 
up to 400 ibs. per 
square inch, Types 
availabie to meet 


every requirement. 


Write for 
Catalog 
Today 


TUTHILL PUMP COMPANY 


$41 EAST 95th STREET * CHICAGO, ILL. 














FULLER STEELGRIPT 


THE MULTI-PURPOSE BRUSH CONSTRUCTION 
DESIGNERS and Builders of machinery and equipment, 


utilizing brushes as an integral unit, approve Fuller 
Steelgript's enduring construction. Brush material is held, 
vise-like, in a durable, rust-resisting, all metal backing— 
no wood. Manufactured in strips, cut to specified lengths, 
it can be formed, shaped and spiraled to your requirements. 
_Steelgript's strong, rigid, metal backing requires only 
simple attachments for fastening into machinery. Replace- 
ments with refills quickly meade. 

Patented Fuller Steelgript is widely used on Packaging 
and Labeling equipment, Printing | Ramen Bus and Car 
ashers, Textile, Stee! and Tin production, Power Sweepers. 
lso used by Food, Bakery and Candy Manufacturers, 
Dairies, Bottlers, Flour Mills, Meat Packers and others. 


Send your blue prints and speci- 
fications for quotations on your 
particular requirements 


The FULLER BRUSH Company 


INDUSTRIAL DivisiOn Dept. 8c 
3589 MAIN STREET .- HARTFORD, CONN. 
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3 REASONS 


for the increasing use of 
AMERICAN FELT 
CUT PARTS 


1. UNIFORMITY 

Starting with the selection of the wool, all the way 
through scientific manufacturing and inspecting, ex- 
pert, seasoned felt men use every method known to 
modern felt-making to produce Felt which is uniform 
in density, blend, content, thickness, tensile and split- 
ting strength. Your specifications are followed pre- 
cisely. 


2. CORRECT CUTTING 


The proper cutting of felt parts requires sharp minds 
and eyes as well as correct tools. Precision machines 
depend on precision cut parts for their proper func- 
tioning and leading industrialists know from years of 
experience that they can rely on American Felt Cut 
Parts. 


3. DELIVERY ON SCHEDULE 


Our customers have the benefit of two sources of 
supply . . . our modern Cutting Shops at Detroit, 
Mich., and at Glenville. Conn. . . . each a complete 
unit . . . manned and managed by men who will see 
that your Production line is never slowed up by lack 
of Cut Felt Parts ordered from the American Felt 
Company. 


Send for Data Sheet No. 5, containing complete data on 
approved S.A.E. Felts. 


American Felt 
Company 


TRADE MARK 


General Of; ces: Glenville, Conn. 
Plants at Glenville, Conn., Newburgh, N. Y., Franklin, Mass., Cily Mills, Mass., and Dvtr:it, Mich 
| “\ FELT FOR EVERY PURPOSE ... A STANDARD FOR EVERY FELT” 
| 
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manager of the forging division at Catasauqua, Pa., in 
charge of sales and operation, has been announced 
by The Phoenix Mfg. Co., Joliet, Ill. His experience 
gained through many connections in the forging field 
is wide. He is the author of “Streamlined Design of 
Drop Forgings.” 
° 
For its line of combustion control equipment the 
Hays Corp., Michigan City, Ind., has appointed Charles 
M. Chapman as its Cincinnati representative. 
° 
Research and testing laboratory, claimed to be the 
most modern in the country, is being built by Cummins 
Engine Co., Columbus, Ind. 
° 
Dr. H. S. Arthur, McKeesport, Pa., has been made 
president of Massillon Steel Casting Co., succeeding the 
late Arthur H. Anthony. Dr. Arthur has been vice 
president of the company since last August, and di- 
rector since its organization in 1917. Glenn Wilt, sales 
manager, has been chosen secretary and a director. 
° 


Several changes in the sales staff of the mechanical 
division, B. F. Goodrich Co., Akron, O., are announced. 
A. W. Doran has been assigned to special duties in 
connection with railroad and governmental sales. B. E. 
Silver has been transferred from Indiana to govern- 
ment sales in Washington, D. C., and W. E. Nees has 
been appointed in his post, with headquarters in In- 
dianapolis. Ralph Barcus of the Akron district staff 
succeeds Mr. Nees in West Virginia, with headquarters 
in Charleston. 

* 

Joseph S. Potts Jr., of Jos. S. Potts Jr. & Coa., 

Travelers building, Richmond, Va., has been appointed 





by Foote Bros. Gear & Machine Corp., Chicago, ty 
cover the state of Virginia. 
S 


Opening of a new warehouse and offices at 4915 
Pacific boulevard, Los Angeles, is announced by Al. 
legheny Ludlum Steel Corp. 


° 


J. C. Merwin, formerly vice president and treasurer 
was elected president of Chain Belt Co., Milwaukee 
succeeding C. R. Messinger, who died recently, yy 
Merwin joined Chain Belt in 1917 as superintendent 

e 

Election of four executives to the rank of vice pregj. 
dent is announced by the Westinghouse Electric & Mfg. 
Co., East Pittsburgh. They are Bonnell W. Clark of 
New York, now president of the Westinghouse Electric 
Supply Co., a subsidiary; R. A. McCarty of Philadelphia, 
manager of the steam division; Frank D. Newbury of 
Pittsburgh, manager of the emergency products di. 
vision; and A. C. Streamer, of Pittsburgh, general 
manager of the East Pittsburgh division. 

+ 

William C. Yates, since 1937 manager of the control 
and renewal parts division of General Electric Cos 
Industrial department, has been appointed an assistant 
manager of the department, it was announced by J.E£. § 
N. Hume, manager of the department and commercial 
vice president of the company. Mr. Yates will continue 
to have charge of the industrial control and renewal 
parts division. He has been with General Electric 
since 1898. 


¢ 
Donald S. Beal has been made sales representative 
in the Chicago territory for Porcelain Enamel & Mfg. 
Co., Baltimore. 








Heap Precision Borinc MACHINES 








achieve Structural Rigidity 


by means of AL. LEN 
PRECISION HOLLOW SCREWS 


HEALD Precision Boring Machines meet the challenge of 
present necessities for speed-with-precision operation. In 
such highly developed and hard-driven machines, you look 
for and find ALLEN Hollow Screws locking together the units 
and parts with almost the rigidity of a weld! 


In hard-to-hold assemblies and set-ups, design engineers for 30 
years have commissioned ALLENS to stand the assaults of vibra- 
tion and extra strains. Allens now 
“uphold the day” by virtue of: 








(1) Cold-drawn sockets, with increased density of metal in the socket-walls; 

(2) “Pressur-formd” heads (in Cap and Shoulder Screws ), with continuous 
uncut steel - fibres from end to end of the screws; 

(3) Lead-screw threading of set screws and “duo ~ process si threading of cap 
screws, giving positive, uniform friction-bearing on entire length 
of the threads; 

(4) Heat-treating individually according to size and style of point, to 
achieve correct balance of hardness and toughness; 

(5) Instrument - testing for each physical characteristic, plus hand-and-visuat 
inspection of every screw. 

Call your local Allen Distributor for 
free samples and accommodating Service 


MANUFACTURING COMPANY 


HARTFORD, CONNECTICUT, US. A 








THE ALLEN 
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